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(57) ABSTRACT 

In a manufacturing apparatus of a wire harness in which 
pallet P, on which a plurality of connectors C are juxtaposed, 
is moved by a pallet feeding section 1 and a pressure-contact 
terminal of connector C is automatically positioned at a 
pressure-contact position under a pressure-contact head sec- 
tion 4, an electric wire "a" is automatically set at a pressure- 
contact terminal of connector C by an electric wire supply 
section 2 and an electric wire setting section 3, and cover L 
is automatically set on connector C by a cover mounting 
section 5. A type and position of the electric wire "a" to be 
ananged and the hei^t of press-fiuing of the electric wire 
into the pressure-contact terminal are controlled by a 
program, and the operation and state are checked by a 
sensor. 

7 Qaims, 8 Drawing Sheets 
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FIG. 3A 
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FIG. 4 
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FIG. 5 
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FIG. 6 
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MANUFACTURING APPARATUS OF WIRE 
HARNESS 

BACKGROUND OF THE INVENTION 

The present invention relates to a manufacturing appara- 
tus of a wire harness for automobile use. 

FIG. 7 is a view showing an example of a wire harness for 
automobile use in which connectors are attached to both end 
portions of wires arranged in parallel to each other. At one 
end of this wire harness, which will be referred to as end A 
hereinafter, eight pieces of electric wires "a" are connected 
to one connector C, At the other end of this wire harness, 
-which will be referred to as end B hereinafter, four pieces of 
electric wires "a" arc respectively connected to two connec- 
tors C. 

Id order to enhance the working efSciency of connection, 
insulation displacement coDnection(pressure-contact 
connection) is applied to the means for connecting electric 
wire "a" to connector C as shown in FIG. 8. This insulation 
displacement connection is conducted as follows. Electric 
wire "a" is pushed downward by pressure -contact blade S 
and press-fitted into a groove 60 of pressure-contact terminal 
T provided in each connector C. When electric wire "a" is 
press-fitted into the groove 60, a insulation cover 62 cov- 
ering a conductor bundle 61 of electric wires "a" is cut off 
at an end edge of the groove 60, so that the conductor bundle 
61 is exposed outside. This conductor bundle 61 is contacted 
with pressiure-contact terminal T. and at the same time, 
electric wires "a" are held in the groove 60 by the spring- 
back action of pressure-contact terminal T. After electric 
wires "a" have been press-fitted into pressure-contact ter- 
minal T, connector C is covered with terminal cover L as 
shown in FIG. 9, so that electric wires "a" can be prevented 
from coming off. 

Id this connection, Japanese Unexamined Patent Publica- 
tion 10-241473 discloses an apparatus used for the above 
pressure-contact connection in which the pressure-contact 
terminals of the connector are positioned at pressing posi- 
tions of the contact-pressure apparatus when the pallets, on 
which predetermined connectors are juxtaposed, are moved. 
In this apparatus, electric wires are manually supplied to the 
pressure-contact terminals and also the terminal cover is 
manually attached to the connector. 

However, when the above apparatus is used, there is a 
possibility that the electric wires are mistakenly supplied 
and erroneous wiring is made. Further, it takes time to select 
the electric wires and attach the terminal cover. Therefore, it 
is impossible to improve the productivity. 

SUMMARY OF THE INVENTION 

The present invention is accomplished to solve the above 
problems. It is an object of the present invention to prevent 
the occurrence of enoneous electric wiring and enhance the 
productivity when the wire harness is manufactured. 

In order to solve the above problems, the present inveo- 
tLon provides a manufacttiring apparatus of a wire harness in 
that: a pallet in which a plurality of connectors are juxta- 
posed is automatically positioned at a pressure -contact posi- 
tion; wiring of an electric wire in the pressure -contact 
terminal of the connector is automatically conducted; and a 
cover is automatically attached to a coimcctor. 

When a type, position and height of press-fitting of an 
electric wire into the pressure-contact terminal are con- 
trolled according to a program, and the operation and state 
arc checked by sensors. 
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BRIEF DESCRIFHON OF THE DRAWINGS 

FIG. 1 is an overall per^ctive view showing an embodi- 
ment of the present invention; 

FIG. 2 is a perspective view showing an outline of an 
electric wire supply section of the above embodiment; 

FIG. 3A is a plan view showing a state of an electric wire 
setting section of the above embodiment; 

FIG. 3B is a plan view showing another state of an electric 
wire setting section of the above embodiment; 

FIG. 4 is a right side view of a lower portion of a 
pressure-contact head section of the above embodiment; 

FIG. 5 is a per^ctive view showing an outline of the 
operatio^f a"ajfled wire straightening chudt of the above 
embodiment; 

FIG. 6 is a perspective view showing an outline of the 
operation of a cover mounting section of the above embodi- 
ment; 

FIG. 7 is a plan view showing an example of wire harness; 

FIG. 8 is a perspective view showing pressure-contact of 
an electric wire with a connector terminal; and 

FIG. 9 is a per^>ective view showing a connector to which 
a terminal cover is attached. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

Referring to the appended drawings, an embodiment of 
the present invention will be explained as follows. As shown 
in FIG. 1, this manufacmring apparatus of manufacturing a 
wire harness comprises: a pallet aipply section 1, electric 
wire supply section 2, electric wire setting section 3, 
pressure-contact head section 4, and cover mount section 5. 

The pallet supply section 1 includes: an upper and a lower 
guide rail 10a, lOfc for guiding pallet P on which a plurality 
of connectors C arc juxtaposed; two elevating mounts Ua, 
llb^ arranged on both sides of the guide rails lOa, 10b, for 
receiving and delivering pallet P between the guide rails lOa, 
10b; and two carriages 12a, 12^ for moving pallet P along 
the guide rail lOfl or 10b. The carriage 12a is screwed to the 
screw ^aft 13 by a ball screw structure, and the carriage 12b 
is attached to the endless belt 14 which is stretched between 
a pair of pulleys, and the carriages 12a and 12b are respec- 
tively driven by the servo motors 15, 16 so that they can 
travel along the guide rails. 

As shown in FIGS. 1 and 2, the electric wire supply 
section 2 includes: two pairs of rollers 20 coming into 
contact with each other; and an elevating body 21 for 
elevating a large number of electric wires "a" to be put under 
the conditicm that they are juxtaposed in the vertical direc- 
tion. By the motion of the elevating body 21, electric wire 
"a" to be contacted with pressure in the next place is 
positioned at a level of the roller 20 and held by the pair of 
rollers 20 and fed by a predetermined length. In the front of 
the electric wire supply section 2, there are provided shears 
22 which proceed and retract with respect to a feeding hole 
of the electric wire "a", and there is also provided a support 
bar 23 which can be freely elevated. 

As ^own in FIGS. 1 and 3, the electric wire setting 
section 3 includes two rotary arms 30, 31. At ends of the two 
rotary arms 30, 31, there are provided an end A chuck 32 and 
an end B chuck 33 which respectively bold ends A and B of 
the electric wire "a". Gears 34, 35 arranged at the ends of the 
respective rotary arms 30, 31 are meshed with each other, 
and the respective rotary arms 30, 31 can be simultaneously 
rotated in the opposite direction by the same drive motor 36. 
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In the process of rotation, the locus of the rotary arm 30 is drawing direction. In this way, the curled electric wire "a" 

different from that of the rotary arm 31. Accordingly, there can be strai^tencd. 

is no possibility of interference of the end A chuck 32 with At this time, whether or not the curled wire straightening 

the end B chuck 33. In this case, a link 37, which composes chuck 46 holds the electric wire "a" is detected by the 

a parallel crank mechanism together with the rotary arm 31, 5 opening and closing sensor. Ehie to the above detection, 

is connected to one side of the end B chuck 33. Due to the whether or not the electric wire "a" is sufficiently protruded 

above structure, the end B chuck 33 can be directed to the is judged by the program. 

same direction at aU times. Successively, pressure-contact blade S of the pressure- 

The pressure-contact head section 4 is composed as contact bead section 4 is lowered together with the end A 

follows. As shown in FIGS. 1,4 and 5, when the servo motor to chuck 32 and an end portion of Ac clccmc a is 

J- t. . ! J • c u ^1 -rt. press-fitted mto the groove of termmal T of predetennmed 

40 IS dnveMhc screw shaft 42 is rotated via the belUl. The ^^^^^^ ^ ^^f press-fitting is pr^vbusly set at 

elevaung rod 43 is screwed to tots screw shaft 42 by a baU appropriate value by the coStrol program of the 

screw mechanism. Due to the above arrangement, pressure- ^^^^ ^ ^^^-^^ press-fitting is measured by 

-contact blade S arranged at a lower end of the elevatmg rod linear -scale-44rand the resistance of-press-fitting is 

43 is elevated At the same time, when the elevating rod 43 is measured by the load cell 45. Then, a state of press-fitting is 

is lowered, the end A chuck 32 or the end B chuck 33 is judgpd by the program. 

pushed downward. In this pressure-contact head section 4, ^^^n^i ^ith this pressure-contact connection, while 

there are provided a linear scale 44 for detecting the height electric wire "a", which stops in front of the electric wire 

of the elevating rod 43 firom the reference position and a load supply section 2, is being held by the support bar 23, it is 

cell 45 for detecting a reaction force of pressure-contact 20 ^^^^ g ^^^^^^ 33^ ^^^^^^ 22 are moved 

blade S. forward, so that the electric wire "a"is cut by a predeter- 

At a lower position of the pressure-contact head section 4, mined length at the rear of the end B chuck 33 as shown in 

there is provided a curled wire straightening device 46. This FIG, 3B. 

curled wire strai^tening device 46 includes: a curled wire After end A has been connected by pressure-contact, the 

straightening chuck 47 which is moved in the longitudinal rotary arm 31 is rotated and the end B chuck 33 is positioned 

direction while it is chucking an end portion of the electric in fironl of the pressure-contact head 4, and the electric wire 

wire "a" protruding from the end A chuck 32 or the end B "a" is released from the end Achuck32. Then, the rotary arm 

chuck 33; and an opening and closing sensor not shown in 30 is rotated in the opposite direction simultaneously with 

the drawing. the rotary arm 31, so that the end A chuck 32 is positioned 

As shown in FIGS. 1 and 6, the cover mounting section in front of the electric wire supply section 2 as shown in FIG. 

5 includes a cover holding chuck 50 which is vertically 3A. When pallet P is moved according to the setting of the 

elevated and moved in the longitudinal direction when it is program, terminal T of connector C of this electric wire "a" 

driven by a cylinder. This cover mounting section 5 includes is positioned under pressure-contact blade S of the pressure- 

a linear scale 51 for detecting the height of the cover holding contact head section 4. 

chuck 50 from a reference position. Next, when pressure-contact blade S of the pressurc- 

For example, when the wire harness shown in FIG. 7 is contact bead section 4 is lowered together with the end B 

manufactured by the above manufacturing apparatus of the chuck 33, a rear end portion of the electric wire "a" is 

wire harness, three connectors C corresponding to ends A press-fitted into a groove of terminal T of a predetermined 

and B of the wire harness and terminal cover L juxtaposed ^ connector C at end B. In the same manner as that on the ade 

on pallet P on the elevating mount 116 located at the ri^ng of end A, the height of press-fitting is previously set at the 

position, and the elevating mount lift is lowered, and this most appropriate value by the control program of the servo 

pallet P is sent onto the elevating mount 11a, which is at a motor 40, When the press-fitting is. conducted, the height of 

lowering position, via the guide rail 10b when the carriage press-fitting is measured by the linear scale 44, and the 

12b travels. ^5 resistance of press-fitting is measured by the load cell 45 so 

Then, the engagement of the carriage 12b with a pallet P as to judge the state of press-fitting by the program, 
is released, and the elevating mount 11a is raised and the While end B is being connected by pressure-contact, the 
carriage 12a is engaged with pallet P. According to the travel electric wire supply section 2 feeds the electric wire "a" to 
of the carriage I2a, pallet Pis moved onto the guide rail 10a. be successively connected by pressure-contact. When the 
In this way, terminal T of connector C with which the 50 above pressure-contact connecting motion is repeatedly con- 
electric wire "a" is pressure-contacted for the first time is ducted on all electric wires "a" wiring shown in FIG. 7 is 
positioned under pressure-contact blade S of the pressure- completed, 

contact head section 4. This positioning is conducted accord- After that, the engagement of pallet P with the carriage 

ing to a program which is previously set. 12a is released. Instead of that, the carriage 126 is engaged 

Next, the first electric wire "a", which has been previously 55 with pallet P, and this pallet P is moved to a position under 

set according to the program, is a little fed out from the the cover mounting section 5. 

electric wire supply section 2, and its forward end portion is As shown in FIG. 6, terminal cover L is held by the 

held by the end A chuck 32 as shown in FIG. 3A While the holding chuck 50 and lifted up and moved forward. Then, 

electric wire "a" is further being fed out, the rotary arm 30 terminal cover L is put on coimector cover C. This operation 

is rotated, and tbe end A chuck 32 is positioned in the front 60 is successively conducted on each connector C. In this way, 

of the pressure-contact bead section 4 of the end A chuck 32 the wire harness is completed. 

as shown in FIG. 3B. When terminal cover L is attached as described above, the 

Feeding of the electric wire "a" is stopped, and a forward height of terminal cover L from connector C is measured by 

end portion of the electric wire "a" protruding from the end the linear scale 51 and compared with an "a" owed value by 

A chuck 32 is held by the curled wire straightening chuck 46 65 the program so that an attaching state of terminal cover L is 

as shown in FIGS. 4 and 5, and this chuck 46 is retracted jud^d. According to the result of judgment, only pieces of 

while it is slid on the cover of the electric wire "a" in the good wire harness arc delivered as products. 
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la this connection, after the electric wire "a" has been 
press-fitted and before terminal cover L is attached, the 
height of press-fitting of the electric wire "a" is measured by 
a laser sensor 6 (FIG. 1) and cover Lis put on only connector 
C in which the heights of press-fitting of all electric wires 
"a" arc in the allowance. Due to the foregoing, it is possible 
to save labor necessary for removing terminal cover L when 
a defective product is repaired. 

According to the present invention, in a manufacturing 



apparatus of a wire harness in which a pallet, on which ^0 j^j^dggfj jjy Qj,g 



a height of press- fitting is measured by a hnear scale 
and resistance of press-fitting is measured by a load cell 
when the electric wire is press-fitted into the pressure- 
contact terminal, and a state of press-fitting of the 
electric wire is automatically judged. 
2. A manufacturing apparatus of a wire harness according 
to claim 1, wherein a type and position of said electric wire 
to be set are arbitrarily selected according to a program when 
the electric wire is automatically set, and the electric wire is 



predetermined connectors are juxtaposed, is moved and 
automatically y positioned at a pressure-contact connecting 
position, wiring is automatically conducted on electric wires 
-connected to pressure-contact terminals of the connector. 
Therefore, it is possible to prevent the occurrence of defec- *5 
tive products which are made by erroneous wiring. 
Accordingly, the wire harness of stable quality can be 
effectively manufactured. 



3. Amanufachiring apparatus of a wire harness according 
to claim 1, wherein the height of press-fitting of the electric 
wire is arbitrarily set according to a control program of a 
motor used fcff press-fitting when the electric wire is press- 
fitted into the pressure-contact terminal. 

4. A manufacturing apparatus of a wire harness according 
to claim 1, wherein a height of the terminal cover is 



... ^ , , . . , measured by a linear scale when the terminal cover is set on 
When types and positions of the electnc wires to be ^ „„„„J„, „„ — „ „f t*.^ .v 
, •'^ , 1 . J ■ .u L * . 20 the connector on the pallet, and a state of the cover is 

automatically judged. 
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arranged are arbitrarily selected in the above automatic 
wiring, it is easy to change the types and positions of the 
electric wires, so that various types of products can be 
effectively produced. 

When the height of press-fitting of the electric wire into 
the pressure-contact terminal is arbitrarily set by the control 
program of the motor for press-fitting, it is possible to set the 
height of press- fitting at the most appropriate value at which 
the pressure-contact condition can be stabilized. 

When the height of press-fitting is measured by the linear 30 
scale and the resistance of press-fitting is measured by the 
load cell so as to automatically y judge the press-fitting 
condition of the wire, it is possible to prevent the occurrence 
of defective products. 

When the height of press-fitting is measured by the laser 35 
beam sensor after press-fitting of the electric wire and the 
terminal cover is set only on the coimector in which the 
heights of press-fitting of all electric wires arc in the 
allowance, it becomes utmecessary to remove the terminal 
cover when a defective product is repaired, that is, the 40 
defective product can be easily repaired. 

When the height of the terminal cover is measured by the 
hnear scale in the case of attaching the terminal cover to the 
connector so as to automatically y judge the cover attaching 
condition, it is posable to prevent the occurrence of a *5 
defective product in which the terminal cover is defectively 
attached to the cormector. 

What is claimed is: 

1. A manufacturing apparatus of a wire harness compris- 
ing: 

a pallet guide poitioo that automatically guides a pallet on 

which a plurality of connectors are juxtaposed; 
an electric wire supply portion which automatically feeds 

an electric wire by a predetermined length; 
an electric wire setting portion which automatically sets 

the electric wire on a pressure-contact terminal of one 

of said conneaors; 
a press contact portion which automatically press-fits said 

electric wire into the pressure-contact terminal of one 60 

of said connectors; and 
a cover mounting portion which automatically sets a 

terminal cover 00 said one of said connectors, wherein 



so 



5. A manufacturing apparatus of a wire harness according 
to claim 1, wherein said pallet guide portion comprises: 

an upper guide rail and a lower guide rail, each guide rail 
separately guiding the pallet on which the phirality of 
said connectors are juxtaposed; 

two elevating mounts arranged at opposite ends of said 
guide rails the elevating mounts transferring said pallet 
between said upper and lower guide rails; and 

two carriages that move said pallet, each carriage moving 
said pallet along a respective one of the guide rails. 

6. A manufacturing apparatus of a wire harness according 
to claim 1, wherein said press contact portion includes: 

an electric wire supply section that supplies said electric 
wire; 

an electric wire setting section that sets said electric wire 
on said pressure-contact terminal of said connector; and 

a pressure contact head section that presses the electric 
wire into said pressure-contact terminal. 

7. A manufacturing apparatus of a wire harness compris- 
ing 

a pallet guide portion that automatically y guides a pallet 
on \*iiich a plurality of connectors are juxtaposed; 

an electric wire supply portion which automatically feeds 
an electric wire by a predetermined lei^th; 

an electric wire setting portion which automatically sets 
the electric wire on a pressure-contact terminal of one 
of said connectors 

a press contact portion which automatically press-fits said 
electric wire into the pressure-contact terminal of one 
of said connectors; and 

a cover mounting portion which automatically sets a 
terminal cover on said one of said connectors, wherein 
a height of press-fitting of the electric wire is measured 
by a laser beam sensor after the electric wire has been 
set and press-fitted into the connector on the pallet, and 
said terminal cover is set on only the connector in 
which the heights of press-fitting of all electric wires 
are within an allowable range. 
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[57] ABSTRACT 

A terminal is inserted raodomly into a specially arranged 
housing with tcnninal receiving chambers arranged in stag- 
gered fashion, the tciminal inserting method to a specially 
arranged bousing 2 in whidi it allows leading electric wires 
9 from the q)eciaily arranged housing 2 where tdraioal 
receiving chambers are arranged in the staggered fashion to 
push aside by a guide daw 3, wherein tiie guide claw 3 is 
entered along the bulkheads 5, 6 extending rectilinearly 
between columns of the terminal receiving chambers 1|» l2> 
I3 of the spedally arranged housing 2. An entering direction 
of the guide claw 3 is hannoaizcd with the extending 
diiEcdon of the rectilinear bulkheads 5. 6 by 90°-tun)-ovcr. 
of the specially arranged housing 2. 
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METHOD OF INSERTING TERMINALS 
INTO HOUSING WITH SPECIAL 
ARRANGEMENT 

BACKGROUND OF THE INVENTION 

1. Hdd of the iDvcntioQ 

The picseot ioventioD relates to a method of insertifig 
temunals into a housing with a special atraDgement in which 
the method makes it possible for the electric wire, in the 
specially arranged housing having temunal receiving cham- 
bers are airanged in staggered fashion, to be pushed aside 
and allows. random.insertioD of Hic tcnoinals. 

2, DescriptioD of the Prior Art 

FIGS. 7 and S show a convcotiooal inserting method for 
a terminal which has been proposed in Japanese Patent 
Application Laid Open No. Hd 7- 1 14%9 by the applicant of 
the present application. 

In die conventional inserting method for the terminal, a 
connector housing 2 is hxed in such a way that the coonector 
housing 2 is placed in a lateral (Urcction. Electric wires 9 
with terminals arc grabbed by a pair of grabbing daws 11. 
12 in front of and behind the tenninal inserting head. The 
terminals are inserted into the tenninal receiving chamber 1 
of the connector housing 2. A pair aS guide claws 36 are 
integrally fluctuated with the grabbing claws 11. 12. An 
opening oi the required tominal receiving chamber 1' is 
conserved due to pushing the derived electric wires 9 
(already inserted into the electric wire 9 with tenninal) aside 
by the pair of guide claws 3a. 3b. In this condition, the next 
CBiminal 10 is inserted by the grabbing claws 11. 12. 

The pushing-aside operation by the guide daw 3 makes it 
possiUe for the terminal 10 to implement the random 
insertion to the required terminal rccdving diambcr 1". In 
FIG. 8. reference numerals 10. 9 ^ow the terminal and the 
dectric wire, rcqxxlivdy to be inserted from this time forth. 

However, as shown in FIGS. 8 and 9, when the q>ecially 
arranged housing, having terminal receiving diambcre 
arranged In staggered fashion, is used, as shown in FIGS. 11. 
12, this introduces the derived risk ot injury to the electric 
wuc 9*. If pushing the dectric wire 9 aside allows the guide 
claw 3 to descend along the partition wall (side wall) of the 
required tenninal icceiving dumber 1' (the terminal 10 
beginniag to be inserted), the pointed end 7 of the guide daw 
3 impinges on the daived electric wire 9 from the terminal 
receiving cbanober 1" located downwardly of the partition 
wall 8. Thus, there is the derived risk of injury to the electric 
wire 9. 

Consequently, fca- (he specially arranged housing, the 
terminal 10 is forced to be inserted by hand. This is the main 
cause of obstnicting the manufacture when it allows the 
wire-harness to manufacture automatically. As shown in 
FIG. 9, the specially arranged housing 2 has terminal 
receiving diambers 1^. 1^. 13 which are arranged in three 
colunms of left middle, and ri^t The partitioo walls 8 (side 
walls) of each of the Icft-ccrfumn of the terminal receiving 
chanober 1^ right-column of the terminal receiving cham- 
ber I3 are positicmed at tfie center line of the terminal 
receiving chandMxs 1^ of the middle-column so as to form 
rows that are staggered in the height or Z-direction of the 
specially arranged bousing 2. 

SUMMARY OF THE INVENTION 

In view of the foregoing, it is an object cf the present 
invention to provide a terminal inserting method in which 
the terminal is c^iahle of being inserted randomly into the 
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2 

desired terminal recdving chamber by cairyiog out by steps 
induding pushing aside the dectric wires which are inserted 
into the q)edally arranged conncctcn' housing having termi- 
nal receiving diambcrs which are arranged in the columns 

5 and staggered rows, by means of a guide claw. 

According to one &spea. of the present invention, fw 
achieving the above-mentioned object, a mediod is provided 
for insetting a terminal into a specially arranged housing lo 
form derived electric wires extending outwardly from the 

10 specially arranged bousing where terminal receiving cham- 
bers arc arranged in columns and staggered rows. A guide 
daw is used to push ttie derived electric wires aside, by the 
moving the guide claw entered'along side of a bulkhead 
extending rectilineariy between columns <^ the terminal 

^3 receiving chambers of the specially arranged housing. 

The downward directioo. in whtdi the guide daw moves 
is capable of being harmonized with the extending direction 
of the rectilinear bulkhead by turning the specially arranged 
housij^ through an angle of 90*^ degrees. 

The above and further objects and novd features d the 
invention will be more fully understood hrom the following 
detailed de$crq>tion when the same is read in connection 
with the accojiq>anying drawings. It should be expressly 

^ understood, however, that die drawings are for purpose of 
illustration only and are not intended as a definition of the 
limits of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

30 FIG. 1 is an elevational view showing one cxaasplc of a 
method of inserting terminals into a spedally arranged 
housing according to the present invention; 

FIG. 2 is a side view showing a guide claw and a holding 
daw with re^>ect to a vertical cross-section of the connector 
housing; 

FIG. 3 is a perspective view showing a condition where 
the specially arranged housing is placed longitudinally; 

FIG. 4 is an devational view showing a conditioD where 
the electric wires leading from the connector housing are 
pushed aside by the guide daw; 

FIG. 5 is a plan view drawing an outUne of a terminal 
tuTtt-over ^Jparatus; 

FIG. 6 is a perspective view showing a tcnniaal inserting 
45 apparatus including recdving memba which holds the 
specially arranged bousing: 

FIG. 7 is a side view showing a conventional terminal 
insetting method; 

FIG. 8 is an elevational view of FIG. 7; 

so 

FIG. 9 is a perspective view showing a condition where 
the specially arranged housing is placed laterally; 

FIG. 10 is a side view showing the conventional prob- 
lems; and 

55 FIG. 11 is an elevational view cf FIG. 10. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

^ Prefetred embodiments of the invention will now be 
described in detail referring to the dccompaoying drawings. 

FIGS, lio 3 show a method of inserting terminals into a 
specially arranged housing according to the present inven- 
tion. 

65 In this inserting method f(x the terrainaL the specially 
arrai^ed housing 2 whose tcmioal recdving chambers 1 are 
arranged in coluimis and staggered rows, is placed 
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longitudiDally. so that an ^xproach path 4. for a guide claw 
3 whidi is used for pushing the electric wires aside, is 
ooDservcd od the partition walls or bulkheads 5. 6 in the 
perpendicular direction thereof between the left side tenni- 
nal receiving dumber 1| and the ri^t side terminal receiv- 
ing chamber Ij. or between the middle terminal receiving 
chamber 1^ and the right side terminal receiving chamber 1 
so that the pointed end 7 of the guide claw 3 does not pass 
over or obstruct the opening of the terminal receiving 
diamber 1. 



The grabbing daws 11 and 12 of a terminal insetting head 
21 (referring to FIG. 6> can receive the twisted derived 
electric wires 9, extending from the derived terminal, from 
the inserted chuck daw 16. As shown in FIG. 2. the pointed 
end of the terminal has been inserted into the connector 
housing 2 through the guide claw 3 during die grabbing of 
the derived electric wires 9 by the grabbing daws 11 and 12 
on both sides, before the entire termiDal 1« is inserted by 
only the rear side grabbing daw 12. 

FIG. 6 shows an automatic terminal inserting apparatus as 
one example of a holding n»thod for the connector twusing 
2. The connectof housing 2 is pr essgilc^ be hdd to an 

ie'longiiudi- 



The specially arranged bousing 2 is equivalent to the 
housing as shown in FIG. 9 of the conventional exajaplc, 
~The^eciaUy arranged bousing 2 is placed lo n g it udi n ally as 

shown in FIG. 3. The partitioa wall 8 in the lateral direction ^ 

thereof of the terminal receiving chamber 1^ of the middle ^ mratore 22 is 

column is positioned on a line which joins the centers of the paBer^lyTfiTauclc secti^^ryhldi 

terminal receiving chambers 1,, 1, in the left side column the three-dimension al dircctiAtkJhf this co ndition, the ter- 

and right side oohmm. re^)ectivcly. The bulkhead 5 lies minal 19 is inserted into the connector bousing 2 on the 

between the left side terminal receiving chamber 1^ and the recdving member 22 by the terminal inserting head 21. The 

middle tenninal receiving chamber Ij. The bulUicad 6 Ues ^ apparatus 27 has been proposed in the Jq>anese Patent 



L -shaped oonnectoneceisiasl 

nall Y ptooeJcondition by a spring ck^(S^! She receiving 
! -m'^ — .u- ^^. J — ^»"^^on the 

Tccty in 



between the ri^t side terminal receiving chamber I3 and the 
middle tcmunal receiving diamber Ij. Since the bulkheads 
5 and 6 extend rectilinear^ in the vertical direction, as 
shown in FIG. 1. the dosed guide daw 3 is capable <^ being 
moved downwardly among the derived electric wires 9 
along the bulkheads 5 and 6 extending in the vertical 
direction. Then, as dKvwn in FIG. 4. the derived dectric 
wires 9 are pushed aside from left to right whidi is caused 
by the downward movement of the pair of guide daws 3a 
and 3£^ so that the opening of the desired terminal receiving 
chamber T is not obstnictcd. 
In the embodiment as shown in FIGS. 1 and 2, the 
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AppUcation No. Hei 7-203344. 

As stated above, according to the ]vesent invention, since 
the pointed end of the guide daw. for pushing aside the 
electric wires, is capable of being moved downwvdiy 
among the electric wires and along the buUdiead extending 
rectilinearly between the terminal receiving chambers of the 
connector bousing, the pointed end oi the guide daw does 
not impinge on the electric wires so that the elccnic wires 
are not damaged. For this reasons, even with the spcdaily 
arranged housing in whidi the tenninal receiving cfaantes 
arc arranged in columns and staggered rows, the dectric 
wires are capable of bdng pushed asule. so that the terminals 
can be inserted randomly into Ae desired terminal receiving 



terminal 10 is inserted horizoDtally into the terminal receiv . „ ^ ^ ^ ... j 

ing diamber 1 <rf the guide daw 3 when the connector 3^ chairfjer Consequently, even when die spcciaUy ranged 
hcwsing 2 Is in its uKigbt or longitudinal orientation. ^^u^ « "«d. the terminal insertion is arable of bemg 



However, the connector housing 2. can be oriented as shown 
in FIG. 9 so that its right side (as shown in FIG. 3) is laying 
00 a surface parallel to the X-dircction (Le.. -90 degrees). 
For example, the terminal 10 may be inserted into the left 
side terminal recdving diamber li, when the connector 
bousing has been laid os its right side and the terminal 10 
may be ioserted into the right side terminal recdving cham- 
ber I3 when the comiectcM- housing 2 is laid on iu left side. 
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autcwnated. 

While preferred embodiments of the invention have been 
described using specific terms, such desct^on is for illus- 
trative purpose onfy. and it is Co be understood that changes 
and variations may be made widiout departing from the 
spirit or scope of die f(^wing claims. 

What is claimed is: 

1. A method of inserting tcnninals into a q)cdally 



Hinhcr. even if die connector homing is placed laterally as ^ arranged housing, said method comprising the steps of: 



shown in FIG. 9. and the connector housing has an arrange- 
ment of the receiving chambers l^. I2, 13 whidi is similar to 
FIG. 3, it is not necessary to turn the connector houang 2 by 
90 degrees. The oonnector bousing can be used as it is shown 
in FIG. 9 being placed laterally. ^ 

The ftiraing of the terminal 10 by 90 degrees is executed 
by using the turn-over apparatus 14 as shown in FKj. 5. prior 
to derived process where the electric wires 9 extending from 
the inserted terminals are grabbed by the grabbing daws 11. 
12. The apparatus 14 is llie same type as the q^>aratus which Si 
is pressed the f^licant in Japanese Patent Application 
Laid-Open No. Hd 7-142144. The tum-ovcr qip^rahis 14 
comprises a chuck claw 16 for receiving the derived dectric 
wires 9 extending from the inserted terminals grabbed by the 
dip 15, a diuck cylinder 17 for opening and dosing the 60 
chuck daw 16, a hand IS for grabbing die derived dectric 
wires 9 st the rear of chuck daw 16. and a positioning motor 
19 for revolving the chuck daw 16 together with the 



providing a q>eciaUy arranged bousii^ having tenninal 
receiving chambers into vAuA said terminals are to be 
inserted, whecetD said terminal receiving chambers of 
said specially airaaged bousing are arranged in col- 
ujims and in staggered rows such that a longitudinai 
axis of adjacent rows are at different elevations in order 
to allow dectric wires connected to an end of said 
terminals and extending outwardly from said terminal 
receiving chambers of said specially arranged housing 
to be pushed aside by means of a guide claw so as to 
prevent interference widi an insertion of subsequent 
dectric wires; 
guiding one of said teiminals and an associated dectric 
wire hdd in said guide daw along a bulkhead extend- 
ing rectilinearty between columns of said terminal 
receiving chambers erf said specially arranged housing; 
and inserting said terminals into said terminal receiving 
chambers of said specially arranged housing. 
2. The method of inserting terminals into a specially 



qrUoder 17 to die required angle. The derived dectric wires 

9 are twisted by the revolving oi the diuck daw 16 hi die 63 arranged bousing according to daim 1. wherein a direction 

grabbed condition so ihat the terminal 10 is turned by 90 of guiding said guide daw is in accordance with an cxtend- 

(jegrecs. ing direction of said bulkhead by setting said bulkhead 
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vertically by turaing said specially arranged housiDg by an 
angle of 90 degrees. 

3. The method of inserting terminals into a specially 
arranged housing according to cbim 2. whcrciD a pointed 
end of a tcnninal is inserted in a first step into said tominal 
receiving chamber through a hole on said guide claw and an 
entire terminal is inserted Into said terminal receiving cham- 
ber in a secondary stq>. 



4. The method of inserting terminals into a spodaUy 
arranged housing according to claim 1, wherein a pointed 
end of a tcrmioal is inserted in a first step into said terminal 
receiving chamber through a bole on said guide claw and an 
S entire terminal is inserted into said terminal receiving cham- 
ber in a secondary step. 
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A wire harness is made up of a plurality of partial bamcsscs. 
Each of the partial tiamcsscs is arranged such that opposite 
end portions of a plurality of electric wires having terminals 
at ends thereof are retained in advance in U-shapes with 
piedetermined intervals provided so as to correspond to a 
plurality of cormectors into which the terminals are inserted, 
by a pluraUty of wire clamps juxta{>osed at equal pitches on 
a wire clamping bar. The terminals at the ends of the 
plurality of electric wires in each of the partial harnesses are 
inserted into terminal accommodating chambers of prede- 
termined connectors selected from the plurahty of connec- 
tors, thereby aggregating the partial harnesses into a com- 
bined unit. 
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WIRE HARNESS AND METHOD AND APPARATUS 
FOR MANUFACTURING THE SAME 

BACKGROUND OF THE INVENTION 
[0001] 1. Field of the Invention 

[0002] This invention relates to a wire harness and a 
method and an apparatus for manufacturing the same, and 
more particularly to the manufacture of one wire harness (or 
one sub-bamcss) by combining a plurality of partial har- 
nesses. 

[0003] The present application is based on Japanese Patent 
>^>plication No. Hci. 9-230711, which is incorporated herein 
by reference. 

[0004] 2. Description of the Related Art 

[0005] As is known, there are a plurality of wire harnesses 
used in the electrical wiring of an automobile, including 
such as an engine harness, an instrument panel harness, a 
cowl side harness, a door harness, and a roof harness. 

[0006] As a method and an apparatus for manufacturing 
such wire harnesses, as shown in FIG. 13, a method and an 
apparatus are known which use a wire clamping bar 101 in 
which a multiplicity of wire clamps 100 are juxtaposed at 
equal pitches. Incidentally, each wire clamp 100 comprises 
a pair of mutually opposing clamp members 100a, and 
electric wires are clamped therebetween. 

[O0O7] After a plurality of electric wires 102 for forming 
one wire harness are cut to a predetermined length, opposite 
end portions thereof are retained by mutual adjacent wire 
clamps 100 and are held in U-shapes on the wire clamping 
bar 101. In this state, end processing such as stripping 
(removal of an insulating sheath) of a wire end and crimping 
of a terminal is performed. 

[0008] This wire clamping bar 101 is set in or transferred 
to a case fitting station 103, and terminals 104 at wire ends 
are respectively inserted and fitted into terminal accommo- 
dating (Cambers (not shown) of a connector bousing (here- 
after, simply referred to as the connector) 105 by using an 
automatic terminal inserting device 107. 

[0009] A plurality of connectors 105 arc arranged in 
advance on a setting table 106 as shown at reference 
numerals lOS^ to 1054. The terminals 104 are inserted into 
and retained tn predetermined terminal accommodating 
chambers of connectors selected from the plurality of con- 
nectors 105i to IOS4 in a predetermined order. 

[0010] As shown in FIG. 14, the automatic terminal 
inserting device 107 has a mounting head 108, a pair of 
terminal gripping claws 109 for a wire connecting portion 
I04a of the terminal 104 and a pair of wire gripping claws 
110 are provided at a lower end of the mounting head 108 
in such a manner as to be capable of being raised or lowered 
and of being opened or closed Further, a pair of wire clamp 
plates 111 which can be opened or closed is provided at the 
lower end of the mounting head 108, and a terminal holding 
plate 112 is provided between the pair of terminal gripping 
claws 109 in such a manner as to be capable of being raised 
or lowered. 

[0011] Further, the mounting head 108 is provided in such 
a manner as to be capable of moving close to or away from 
the wire clamp 100 (or the wire clamping bar 101) and of 



being raised or lowered with respect to the same. Further, a 
moving plate 113 for supporting the mounting bead 108 is 
mounted on a supporting frame 114 of the case fitting station 
103, and is provided in such a manner as to be horizontally 
movable with respect to the setting table 106 on which the 
plurality of connectors 105 arc arranged. 

[0012] Accordingly, according to the automatic terminal 
inserting device 107, the terminal 104 can be automatically 
inserted into the connector 105 by repeating the following 
steps a to d. 

[0013] a. The mounting head is moved to immediately 
above desired wire clamp 100 of the wire clap bar 101 by 
means of the moving plate 113. 

[0014] b. At the same time as the lowering and raising 
operation of the mounting head 108, an end portion of the 
wire 102 including the terminal 104 is gripped by the 
opening/closing operation of the terminal gripping claws 

109, the wire gripping claws HO, and the wire clamp plates 
111, and is hfted up from the wire clamp 100 which retained 
the wire. 

[0015] c. TTicn, the mounting head 108 is moved in 
parallel to the wire clamping bar 101, and is stopped at a 
position opposing a desired terminal accommodating cham- 
ber of the desired connector 105. 

[0016] d. The mounting head 108 is advanced forward 
toward the connector 105, and while the terminal 104 is 
being inserted into the terminal accommodating chamber, 
the terminal gripping claws 109, the wire gripping claws 

110, and the wire clamp plates 111 are opened consecutively 
beginning at the front side, thereby releasing the wire end 
portion. Namely, the terminal 104 is automatically inserted 
and fitted into the predetermined terminal accommodating 
chamber of the predetermined connector. 

[0017] Thus, there is an advantage, among others, in that, 
by using the wire clamping bar 101 in which the multiplicity 
of wire clamps 100 are jxixtaposed. ail the end processing of 
wires, including the cutting, retention, strij^ing, terminal 
crimping, and case fitting (insertion and fitting of a terminal 
into a connector) of a multiplicity of wires which make up 
otie wire harness, can be handled on one side of the wire 
clamping bar. A method and an apparatus similar to the 
above-described method and apparatus have been disclosed 
in Japanese Patent Publication No. Hei. 5-55994. 

[0018] However, since the engine harness, for example, is 
made up by numerous wires which generally comprise as 
many as 200 circuits (the number of wires: 200, the nimiber 
of both end portions that are retained in U-^apes: 400), the 
number of connectors that are fitted to the wire ends is also 
numerous. As sudi, if end processing is performed with 
respect to these wires by using a sir^e wire clamping bar, 
troubles are liable to occur, such as erroneous wiring of 
wires, erroneous crimping of a terminal, erroneous insertion 
into a connector, and entanglement of wires or terminals. 

[0019] On the other hand, to handle numerous wires by a 
single wire clamping bar, an extremely long bar is required, 
and not only is a wide working space required, but also a 
pitch time from the cutting of the wire until completion of 
final case fitting becomes very long. Hence, the apparatus 
becomes large and automatic control becomes complex and 
expensive. Furtheniiore, if there occurs erroneous wiring or 
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erroneous insertion or the like, since it takes lime and trouble 
in correcting them in an ensuing process, wastage can occur 
such as discarding the entire wires on the wire clamping bar 
as defective products. 

SUMMARY OF THE INVENTION 

[0020] An object of the present invention is to eliminate 
the above-mentiooed drawbacks. More ^ecifically, an 
object of the present invention is to provide a wire harness 
which can be fabricated in a relatively narrow space in a 
short time, and in which erroneous wiring of wires, .crrooe^ 
ous crimping or insertion of terminals, and entanglement of 
wires are unlikely to occur, as well as a method and an 
apparatus for manufacturing the same. In addition, another 
object of the present invention is to provide a wire harness 
and a method for manufacturing the same which are suitable 
for production of a large variety of products in small lots. 

[0021] In order to achieve the above objects, the present 
inventors first analyzed variotis forms of wire harness which 
are used in a single automobile. 

[0022] Namely, as shown in FIG. 1, one wire harness WH 
is provided with a plurality of connectors Cj to C5 and 
connectors Cj* to CV in correspondence with its installation 
routes. The connectors to C5 are connectors which are 
proper to a relevant partial harness and in which only 
terminals of wires making up the partial harness are inserted 
and fitted, as will be described later. The connectors Cj' to 
C4' are hybrid connectors into which terminals of different 
partial harnesses are respectively inserted aod fitted in mixed 
form. 

[0023] For example, among a plurality of wires 1 making 
up a partial harness to one end of which the proper 
connector Cj is fitted, three wires I5 to 1^ are fitted to the 
proper connector C5. However, other wires and I2 are 
connected to the hybrid connector C/, a wire I3 is connected 
to the hybrid connector Cj', a wire I4 is connected to the 
hybrid connector Cg', and a wire Ig is connected to the 
hybrid comicctor C4'. 

[0024] Thus, although one connector (the proper connec- 
tor Ci) is fitted to one ends of a plurality of wires, terminals 
at other ends of these wires arc not necessarily inserted and 
fitted into only one connector (the proper connector C5), but 
arc inserted and fitted into other connectors (hybrid connec- 
tors Ci to C4 ) in a distributed mamier, so that troubles such 
as erroneous wiring of wires and erroneous insertion of 
terminals are liable to occur. 

[0025] Accordingly, by taking note of the fact that one 
wire harness (or one sub-bamess) is divided into a number 
of partial harnesses in which terminals of one ends of a 
group of wires are inserted and fitted into a specific con- 
nector (e.g., one of the proper connectors Cj to C3 ), while 
terminals at the other ends thereof are inserted and fitted into 
two or more connectors (e.g., the hybrid connectors to 
C/) in a distributed manner, the present inventors found out 
that numerous troubles associated with the conventional 
technique can be overcome by combining these partial 
harnesses into one unit 

[0026] Namely, according to the first aspect of the present 
invention, there is provided a wire harness comprising a 
pluraUty of partial harnesses, wherein each of the partial 
harnesses is arranged such that opposite end portions of a 



plurality of electric wires having terminals at ends thereof 
are retained in advance in U-shapes with predetermined 
intervals provided so as to correspond to a plurality of 
connectors into which the terminals are inserted, by a 
plurahty of wire clamps juxtaposed at equal pitches on a 
wire clamping bar, and wherein the terminals at the ends of 
the plurality of electric wares in each of the partial harnesses 
are inserted into terminal accommodating chambers of pre- 
determined connectors selected from the plurality of con- 
nectors^ thereby aggregating the plurality of partial har- 
nesses into a combined unit. In accordance with the above- 
described first aspect of the present invention, if a wire 
harness formed by, for example, about 200 wires is divided 
into, four parts, the wire harness can be formed as partial 
harnesses each comprising about 50 wires, the partial har- 
nesses can be fabricated in a relatively narrow ^aoc by 
using a short wire clamping bar, and end processir^ can be 
performed in a short time. In a case where, for example, two 
partial harnesses each comprising 50 wires are aggregated as 
one sub-bamess comprising 100 wires, and two sub-har- 
nesses are combined into one wire harness comprising 200 
wires, the sub-harness, which is a semifinished product, is 
ako included in the wire harness referred to in the present 
invention. In addition, each individual partial harness has a 
small number of wires, erroneous wiring and erroneous 
insertion of the terminal arc unlikely to occur, such troubles 
can be easily detected, correction thereof is easy, and it is 
possible to speedily cope with circuit changes such as 
optional circuits. Furthermore, since the number of wires is 
small, entanglement of wires and terminals during case 
fitting is reduced, and smooth end processing can be 
effected. 

[0027] According to the second aspect of the present 
invention, in the wire harness according to the first aspect of 
the present invention, the plurality of connectors into which 
the terminals are inserted comprise at least one of connectors 
proper to a relevant partial harness into which only the 
terminals of the phirality of electric wires making up each of 
the partial harnesses are inserted and hybrid connectors into 
which the terminals of the electric wires of two or more of 
the partial harnesses arc inserted in mixed forai. Since the 
plurality of connectors which arc fitted to one wire harness 
are clearly classified into connectors proper to the partial 
harness alone and hybrid connectors into which the electric 
wires of a phirality of partial harnesses are fitted in mixed 
form, end processii^ of wires is further systematized and 
simplified, and programming for automation is facilitated. 

[0028] According to the third aspect of the present inven- 
tion, in the wire harness according to the first aspect of the 
present invention, the proper connector is fitted in advance 
to the ends of predetermined ones of the electric wires of 
each of the partial harnesses. As a result, in a final process 
in which the partial harnesses are aggregated into one wire 
harness, it suffices if the terminals are consecutively inserted 
into only the hybrid connectors, thereby simplifying the 
process of end processing. 

[0029] According to the fourth aspect of the present inven- 
tion, in the wire harness according to the first aspect of the 
present invention, the hybrid connector is fitted in advance 
to the ends of the electric wires of one or two of the partial 
harnesses selected firom the plurality of partial harnesses, to 
accordance with the fourth aspect of the present invention, 
if, for example, all the estimated hybrid connectors arc fitted 
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in advance to one partial harness, the wires of the other 
partial harnesses are not mixed in that partial harness, so that 
there is no possibility of the occurrence of erroneous wiring. 
Accordingly, whether the hybrid connectors are to be fitted 
in advance to the partial harness can be selected as required. 

[0030] According to the fifth aspect of the present inven- 
tion, in the wire harness according to the first a^ct of the 
present invention, each of the partial harnesses includes 
electric wires to stripped ends of which terminals arc uncon- 
nected, and the stripped ends thereof arc jointed in the 
aggregated state. In a wire harness, so-called j oint portions 
are often present which are formed such that an intermediate 
poition of a wire is ;^ripped due to the circuit configuration, 
and an end of another wire is connected thereto, or stripped 
end portions of two or more wires are connected together by 
using or without using a joint terminal. In such a case, by 
jointing the wire ends or the intermediate portion in the final 
process of aggregating into one wire harness, end processing 
is facilitated, and the occurrence of erroneous wiring can be 
prevented. It should be noted that so-called double crimping 
and triple crimping in which stripped ends of two or more 
wires are connected to one terminal by crimping or another 
method can be included in joint processing. 

[0031] Furthermore, according to the sixth aspect of the 
present invention, there is provided a method of manufac- 
turing a wire hamess from the plurality of partial harnesses 
according to any one of the first to fifth aspects of the present 
invention, comprising steps of: a) transferring the wire 
clamping bar which holds an initial one of the partial 
harnesses to a wire-harness fabricating station; b) inserting 
the terminals at the ends of the plurality of electric wires 
consecutively into predetermined terminal accommodating 
chambers of predetermined ones of the conneaors selected 
from the plurality of connectors set on a connector receiving 
jig in the wire-hainess fabricating station; c) removing the 
wire clamping bar which has been emptied; and d) repeating 
the above steps a) to c) consecutively for ensuing ones of the 
partial harnesses. Each of the partial harnesses can be 
fabricated in accordance with a known manufacturing 
method and by using a known method (e.g., Japanese Patent 
Publication No. Hei. 5-55994). Accordingly, in accordance 
with the sixth aspect of the present invention, it suffices if the 
wire clamping bar for an initial partial hamess is transferred 
to a wire-harness fabricating station (step a)), and if the 
uninsened terminals of the relevant partial hamess are 
inserted into predetermined terminal accommodating cham- 
bers of predetermined connectors in the wire-harness fabri- 
cating station (step b)). This step b) can be executed by using 
the automatic terminal inserting device 107 shown in FIG, 
13. Then, if the wire clamping bar which has been emptied 
of the wires for which insertion of the terminals has been 
completed is removed, and is transferred to, for instance, an 
empty-bar placing rack, the processing of one partial hamess 
ends. Thus, by the mere addition of steps a), c), an 4), it is 
possible to easily manufacture the wire hamess by using the 
known method and apparatus. 

[0032] According to the seventh aspect of the present 
invention, the method of manufacturing a wire harness 
according to the sixth aspect of the present invention further 
comprises a step of transferring the proper connector fitted 
in advance to the ends of predetermined ones of the electric 
wires of each of the partial harnesses to the connector 
receiving jig in the wire-haracss fabricating station. Namely, 



in a case where a proper connector has been fitted to the 
partial harness, it suffices if the step of transferriDg the 
proper connector to the connector receiving jig in the 
wire-harness fabricating station is merely added. Conse- 
quently, steps a) and b) can be effected smoothly with 
respect to ensuing partial harnesses as well. 

[0033] According to the ei^lh aspect of the present 
invention, the method of manufacturing a wire hariKSS 
according to the sixth or seventh aspect of the present 
invention further comprises a step of collectively jointing, in 
the wire-haraess fabricating station, two or more stripped 
portions of the electric wires included in each of the partial 
harnesses. Since the joint processing of the wires is collec- 
tively effected in the wire-hamess fabricating station, the 
process is simplified, and erroneous wiring and erroneous 
connection can be eliminated. 

[0034] According to the ninth aspect of the present inven- 
tion, the method of manufacturing a wire hamess according 
to the sixth or seventh aspect of the present invention further 
comprises a step of jointing, in the wire-haraess fabricating 
station, stripped portions of the ends of the electric wires 
included in each of the partial harnesses, such that the 
stripped portions are consecutively superposed one on top of 
another each time each of the partial harnesses is transferred 
to the wire-bamess fabricating station. Since stripped ends 
of the wires are jointed and integrated in the end processing 
of each of the partial harnesses, extra operation for correct- 
ing the deformation of the exposed stripped portions due to 
contact with other wires can be eKminated, 

[0035] According to the tenth aspect of the present inven- 
tion, there is provided an apparatus for implementing the 
method of manufacmring a wire hamess according to any 
one of the sixth to ninth aspects of the present invention, 
comprising; a wire-haraess fabricating station for forming a 
single wire harness from the partial harnesses, the wirc- 
hamess fabricating station having a connector receiving jig 
for detachably holding the plurality of proper connectors and 
the plurality of hybrid connectors. Consequently, the method 
according to the sixth aspect of the present invention, 
particularly steps a) and b) can be executed reliably. 

[0036] According to the eleventh aspect of the present 
invention, in the apparatus for manufacturing a wire hamess 
according to the tenth aspect of the present invention, the 
wire-hamess fabricating station is preferably provided with 
a connector transferring device for transferring, to the con- 
nector receiving jig, the proper cxtnnectors and/or hybrid 
connectors which are fitted in advance to the partial hamess. 
In this case, full automation of the manufacturing method 
according to the sixth aspect of the present invention includ- 
ing step b) becomes possible. 

[0037] As described above, in the present invention, one 
wire harness (or one sub-harness) is formed by a number of 
partial harnesses in which terminals of one ends of a group 
of wires are inserted into one connector, and terminals at the 
other ends thereof are inserted into other connectors in a 
distributed manner. Therefore, it is possible to provide a wire 
harness which can be fabricated in a relatively narrow space 
in a short time, in which erroneous wiring of wires, erro- 
neous crimping or insertion of terminals, and entanglement 
of wires are unlikely to occur, and which is suitable for 
production of a large variety of products in small lots, as 
well as a method and an apparatus for manufacturing the 
same. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0038] FIG. 1 is a diagram illustrating a general form of 
a wire harness, which is used for explaining the present 
invention; 

[0039] FIGS. 2A to 2C are diagrams respectively illus- 
trating partial harnesses H^. Hj,, and making up the wire 
harness in accordance with an embodiment of the present 
invention; 

[0040] FIGS. 3A to 3C are diagrams illustrating states in 
which the partial harnesses H^, Hq, and He„cprresponding 
to FIGS. 2A, 2B, and 2C are respectively retained by wire 
clamping bars; 

[0041] FIG, 4 is a schematic diagram illustrating an 
embodiment of a device for forming the partial harnesses 
Ha, Hb, and He shown in FIGS. 2A to 2C and 3A to 3C into 
one wire harness; 

[0042] FIG. 5 i& a flowchart on manufacturing steps 
illustrating an embodiment of a method of manufacturing a 
wire harness in accordance with the present invention; 

[0043] FIG. 6 is a flowchart on manufacturing steps 
illustrating another embodiment of the method of manufac- 
turing a wire harness in accordance with the present inven- 
tion; 

[0044] FIG. 7A is a per^eaive view of a connector 
receiving jig for hybrid connectors C in accordance with the 
present invention; 

[0045] FIG. 7B is a cross-sectional view of an air cylinder 
unit 23 of the coimector receiving jig; 

[0046] FIG. 8 is an exploded perfective view of the air 
cylinder unit 23; 

[0047] FIG. 9 is a perspective view of a connector trans- 
ferring device 40 for transferring the connector, into which 
terminals have been inserted and fitted, £rom the wire 
clamping bar to a wire- harness fabricating station; 

[0048] FIGS. lOA to lOD are diagrams respectively illus- 
trating the operation of the connector transferring device 40 
shown in FIG. 9; 

[0049] FIG. 11 is a perspective view of a second connec- 
tor transferring device for retaining al the wire clamping bar 
the connector into which terminals have been inserted and 
fitted; 

[0050] FIGS. 12A to 12D are diagrams respectively illus- 
trating the operation of the second connector transferring 
device shown in FIG. 11; 

[0051] FIG. 13 is a diagram illustrating a conventional 
wire-harness manufacturing apparatus; and 

[0052] FIG. 14 is a diagram illustrating a conventional 
terminal inserting device. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0053] Referring now to the accompanying drawings, a 
detailed description will be given of an embodiment of the 
present invention. 

[0054] FIGS. 2A to 2C respectively show slates in which 
three partial harnesses H^, He, and H^ which make up a 



wire harness WH shown in FIG. 1 are developed two- 
dimensionally in corre^ondence with actual forms of rout- 
ing. Id the drawings, a thick line indicates a plurality of 
electric wires, and a thin line indicates a single electric wire. 

[0055] All terminals (not shown) at one end of a group of 
electric wires 1 which make up the partial harness H^^ are 
inserted and fitted in a proper connector C^. The other end 
of the group of electric wires 1 extends along the arrange- 
ment of predetermined hybrid connectors Ci'-C4' and a 
proper connector Cj of the wire harness WH. The proper 
connector C5 is fitted to the ends of three wires 15-17 among 
the wires. Since terminals 4 connected to the ends of the 
other wires 1^, 1^, I3, I4, and I3 are inserted and fitted in 
hybrid coimectois Cj, Cj', C3', and C/ by being respectively 
mixed with the wires of the other partial harnesses Hq and 
H^ , these terminals 4 are in an exposed slate. 

[0056] Similarly, a proper connector C2 is fitted to one end 
of a group of electric wires 2 of the partial harness Hq, while 
electric wires 2i, 2^, l^y 2s, 2^, and 2, on the other end 
side extend to corresponding hylxid connectors C^*, C^, and 
C3', respectively. The terminals 4 connected to the respective 
ends are exposed. 

[0057] In addition, a proper connector C3 is fitted to one 
end of a group of electric wires 3 of the partial harness He 
, while a proper connector C4 is fitted to wires 3i, 3^, and 33 
on the other end side, and the remaining wires 3^, 35, 3^, 3.^, 
and 3e extend to corre^onding hybrid connectors C3' and 
C4', respectively. The terminals 4 connected to the respective 
ends are exposed. 

[0058] Thus, the connectors Cj, Cj, and C3 proper to the 
relevant partial harnesses are respectively fitted to one ends 
of the groups of wires 1, 2, and 3 which respectively make 
up the partial harnesses H^^ H^, and H^, aixl the other end 
sides of the groups of wires ate provided with the terminals 
4 in the hybrid connectors C^' to C4'. At the same time, 
proper connectors such as the connectors C4 and C5 are 
fitted, as required, to the wires in which other partial 
harnesses are not present in mixed form. 

[0059] FIGS. 3A to 3C show states in which the groups of 
wires 1, 2, and 3 of the partial harnesses H^ Hq, and 
corre^ndiiig to FIGS. 2A to 2C are respectively retained 
by wire clamps 100 of a wire clamping bar 101 shown in 

nc. 13. 

[0060] In FIG. 3A, all one ends of the group of wires 1 
which make up the partial harness H^.^^ are collectively 
retained on the right end side in the drawing of the wire 
clamping bar 101, and the proper connector is thus fitted. 
The other end sides of the group of wires 1 are respectively 
retained in U-shapes with appropriate intervals so as to 
corre^nd to the hybrid connectors Cj' to C4' and the proper 
connector C5, respectively. 

[0061] Namely, the two wires Ij and Ij arc retained close 
to the proper connector C^, one wire Ig is retained on the left 
end side, and the wires I3, 14, and Ij, Ig, and I7 are retained 
between them consecutively from the right-hand side. Of 
these wires, as ejqplained with reference to FIG. 2 A, the 
terminals (not shown) at opposite ends of the three wires I5 
to I7 are already inserted and fitted in the proper connectors 
Ci and Cj, and the terminals 4 at the ends of the remaining 
wires Ij to I4 and Ig are in an uninscrted state. It should be 
noted that the group of wires 1 on the proper connector Cj 
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side and the wires I5 to I7 of the proper oonoector C5 should 
preferably be retained in i vertical row by one wire clamp 
100 after the insertion and fitting of the terminals to the 
coQnectors, as will be explained later. 

[0062] Since the retention of the other partial harnesses 
and He in the wire clamping bar 101 in FIGS. 3B and 3C 
is carried out in the same way as the partial harness H^.^ a 
description thereof will be omitted. 

[0063] In the partial harness in FIG. 3A, the proper 
connectors and C3 arc already fitted to required portions 
of the group of wires 1, but the conncctors"Ci~and'C5'may 
be fitted in a wirc-hamcss fabricating station which will be 
described later. If, to the contrary, not only the aforemen- 
tioned proper connectors Cj and C5 but the hybrid connec- 
tors Cj to C4' are fitted advance in the stage of the partial 
harness H^, the number of uninserted terminals in the partial 
harness can be reduced to an extremely small level. 

[0064] In addition, if the hybrid connector Cj', for 
example, is a waterproof coimcctor, waterproof rubber caps 
(not shown) should preferably be applied in advance to its 
connection wires Ij and 1^ in the stage of the partial harness 
before connection to the terminals 4. 

[0065] It should be noted that wires which are stripped at 
one ends or both ends and whose terminals are unconnected 
may also be retained at the wire clamping bar 101 of the 
partial harness in preparation for the crimping or jointing 
of terminals of special sizes. 

[0066] The other partial harnesses Hq and are arranged 
in the same way as the partial harness H^. 

[0067] Since the partial harnesses H^, and shown 
in FIGS. 2A to 2C and FIGS. 3A to 3C can be fabricated 
by using a conventional apparatus such as a case fitting 
station 103 shown in FIG. 13 and in accordance with a 
conventional method as described above, a detailed descrip- 
tion of the manufacture of the partial harness itself will be 
omitted. 

[0068] FIG. 4 is an explanatory diagram of a wire-harness 
fabricating station 10 illustrating an embodiment of a wire- 
harness manufacturing apparatus in accordance with the 
present invention, as well as a partial-harness placing rack 8 
and an empty-bar placing rack 9. 

[0069] The station 10 is provided with a stand U for 
supporting and fixing the wire clamping bar 101 on this side, 
a connector setting table 12 in the middle, and a supporting 
frame 13 on the rear side. Arranged on the coimector settmg 
table 12 are a connector receiving jig 20 for the hybrid 
connectors C^' to C4' and connector receiving jigs 30 for the 
proper connectors Q to Cj. 

[0070] Id addition, a connector transferring device 40 and 
a mounting head 108 of the aforementioned automatic 
terminal insertii^ device 107 (see FIGS. 13 and 14) are 
mounted on the supporting frame 13 in such a manner as to 
be movable in parallel to the frame 13. It should be noted 
that the pair of terminal gripping claws 109, the pair of wire 
gripping claws 110, and the pair of wire clamp plates 111 are 
openably provided on this mounting head 108 in such a 
manner as to be capable of being raised or lowered between 
the stand 11 and the connector setting table 12 and capable 
of moving close to or away from the same. 



[0071 ] Next, refe rring to FIGS. 4 and 5, a description will 
be given of a method of manufacturing one wire harness WH 
firom a plurality of partial harnesses H. 

[0072] First, as shown in the flowchart in FIG. 5, in Step 
SI, the partial harnesses H^, H^, and fabricated in a 
known method as described above are consecutively trans- 
ported, and are placed and stocked on the partial-harness 
placing rack 8 located in front of the wire -harness fabricat- 
ing station 10 in accordance with the processing order (Step 
S2). 

[0073] Next, in Step S3, the initial partial hainess~H^ 
among the stocked partial harnesses H is transferred to the 
stand 11 of the station 10 by an unillustrated transfer hand. 

[0074] At the same time as this transfer or prior to the 
transfer, the hybrid connectors C^' to C4' to be fitted to the 
wire harness WH are set in a horizontal row in the connector 
receiving jig 20 of the station 10. 

[0075] In Step S4, the uninserted terminals 4 of the 
transferred partial harness arc respectively inserted and 
fitted into terminal accommodating chambers 5 of predeter- 
mined hybrid connectors C (case fitting). The insertion and 
fitting is automatically effected by the aforementioned auto- 
matic terminal inserting device 107, and control is provided 
such that entanglement with the inserted wires is reduced 
and the traveling arxl operating time of the device 107 is 
minimized. Namely, the case fitting is eflfected by repeating 
the step of inserting the terminals 4 of the predetermined 
wires 1 consecutively into the predetermined terminal 
accommodating chambers 5 of the predetermined hybrid 
connectors C. For instance, as shown in FIGS. 2A and 2B, 
in a case where the hybrid connector C^' has five terminal 
accommodating chambers 5 (a to e) in two upper and lower 
stages, the terminals 4c and 4d of the wires 1^ and are 
inserted into the c-th and d-th terminal accommodating 
chambers 5. Then, the a-th, b-th, and e-lh terminal accom- 
modating chambers 5 in the middle are left vacant in 
preparation for the terminals 4a, 46, and 4eo{ the wires 2^ to 
2^ of the ensuing partial harness H^. 

[0076] In Step S5. with respect to the partial harness 
for which case fitting has been completed, since the proper 
connectors C_t and C5 are held 00 the wire clamping bar 101 
through the group of wires 1, these proper connectors Ci and 
C5 are transferred to the conneaor receiving jigs 30 by the 
connector transferring device 40. As a result, the wire 
clamping bar 101 becomes empty. 

[0077] It should be noted that a detailed description will be 
given later of the holding of the proper connectors Cj and C5 
by the wire clamping bar 101, as well as the connector 
receiving jig^ 30 and the connector transferring device 40. In 
addition, as will be easily understood, the order of the steps 
of case fitting in Step S4 and the transfer of the proper 
connectors in Step S5 may be reversed. 

[0078] In Step S6, the wire clamping bar 101 which has 
been emptied of the partial harness is transferred, and is 
stocked on the empty-bar placing radk 9, for example. 

[0079] In step S7, a determination is made as to whether 
or not there is any untransfened partial harness H in the 
wire-bamess fabricating station 10. If YES is the answer. 
Steps S3 to S6 arc repeated, whereas if NO is the answer, all 
±c process ends, and the completed wire harness WH is 
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obtained. In this embodiment, following the partial harness 
H^, Steps S3 to S 6 are consecutively repeated with respect 
to the partial harnesses Hg and H^. 

[0080] The flowchart shown in FIG. 6 is for the case of 
jointing the wires when the partial harnesses H are processed 
by the wire-harness fabricating station 10. 

[0081] In this case, the step of preparing wires for jointing 
(Step SS*) is added between the aforementioned Steps S5 
and S6, and the step of collectively jointing the joint wires 
(Step S8) is added after Step S7. 

[0082] As for the preparation of the wires for jointing in 
Step S5*, in a case where wires which arc stripped at one 
ends or both ends and do not have terminals arc retained in 
U-shapcs at the wire clamping bar 101 in the stage of each 
partial harness H, the stripped portions are removed from the 
wire clamp 100, are placed on a single clamp or an anvil of 
a welding machine (neither are shown) set on the connector 
setting table 12, and are consecutively secured temporarily 
thereby. In a final Step S8, these stripped portions are 
collectively jointed by one of various methods. The jointing 
can be effected by a known method such as crimping, 
soldering, or ultrasonic welding. 

[0083] Incidentally, instead of being retained at the wire 
clamping bar in the stage of the partial hamess H, the wires 
for jointing may be carried in from another stock site and 
may be retained for the first time after the processing in Step 
S5 for the partial harnesses H^, Hq, and He is completed. Id 
addition, it is possible to effect attachment or terminal 
processing of special wires, such as shielded wires, instead 
of the wires for jointing or in conjunction with such wires. 

[0084] In the flowcharts shown in FIGS. 5 and 6, 
although a description has been given of the example in 
which the partial harnesses H are temporarily stocked on the 
partial-harness placing radc 8 in Step S2, the partial har- 
nesses H may be consecutively transported from the place of 
fabrication of the partial harnesses by omittii^ Step 82, and 
may be directly transferred to the wire-hamess fabricating 
station 10. 

[0085] FIGS. 7A and 7B show the connector receiving jig 
20 for the hybrid connectors C, in which FIG. 7A is a 
per^ctive view thereof and FIG. 7B is a cross-sectional 
view of an air cylinder 23. FIG. 8 shows an ej^loded 
perqwctive view of the air cylinder 23. 

[0086] The connector receiving jig 20 is a substantially 
U-shaped firame member which is made up of a base 21, a 
pair of upri^t side plates 22 and 22' on both sides, and 
coming-off prevention pieces 22a formed by being bent into 
L-sfaapes at upper ends and rear ends of the »de plates. The 
base 21 is formed in such a manner as to be elongated in the 
horizontal direction so as to be able to collectively support 
and fix the hybrid connectors C, i.e., four hybrid connectors 
Cj* to C4' in the illustrated example, in a horizontal row, but 
may be formed in a compact size to fix each of the individual 

hybrid connectors C^*, C;' Further, an attaching window 

(not shown) is provided on one side plate 22 (the right-hand 
side plate in the drawing) of the connector receiving jig 20, 
and an air cylinder unit 23 for tightening and fixing the 
hybrid connectors C is attached thereto. 

[0087] As shown in FIGS. 7B and 8, the air cylinder unit 
23 is constmcted such that a piston 27 is sUdably fitted in a 



cylinder 25, which is formed by a firoot cover 24 and a rear 
cover 24', via a spring 26, and a piston bar 27a is caused to 
project and retract throu^ a hole 24a in the front cover 24, 
so as to fix the hybrid connectors C by causing a tip of the 
piston bar 27a to press the hybrid cormcctors C against the 
other side plate 22'. In the drawings, reference numeral 28 
denotes an air tube; 28a, a joint; and 29, a screw 29. 

[0088] Incidentally, the stroke of the piston bar 27a is 
sufficient if it is 1 to 2 mm or thereabouts, and it sufSces if 
the stroke makes it possible to effect smooth insertion and 
withdrawal of the hybrid connectois C with respect to.tbe. 
connector receiving jig 20 and effect sufficient tightening, 
fixing, and positioning. 

[0089] Thus, since the connector receiving jig 20 having a 
fixing means such as the air cylinder unit 23 is provided on 
the connector setting table 12^ the attachment and removal 
of the plurality of hybrid connectors Cj' to C4' can be easily 
performed automatically or manually, and the hybrid con- 
nectors Cj' to C^' can be secured positively. 

[0090] FIG. 9 shows the connector transferring device 40 
and the connector receiving jig 30 for the proper connector 
C. 

[0091] The connector receiving jig 30 has a pair of mutu- 
ally opposing U-shaped side plates 31 and 31' for inserting 
or removing the proper connector C in the vertical direction. 
An air cylinder unit 32 is attached to one side plate 31. Since 
this air cylinder unit 32 is similar to the above-described air 
cylinder unit 23, a description thereof will be omitted. 

[0092] The connector transferring device 40 has a mount- 
ing base 41 which is mounted perpendicular to the support- 
ing &ame 13 in the wire-hamess fabricating station 10 and 
in such a manner as to be horizontally movable with respect 
to the frame 13. 

[0093] A horizontally moving plate 43, which advances or 
retracts in parallel to the base 41 by means of a cylinder 42, 
is slidably mounted on the mounting base 41, and a raising/ 
lowering plate 45, which reciprocates vertically by means of 
a cylinder 44, is mounted on the horizontally moving plate 
43. Attached to the raising/lowering plate 45 are a clamp 
head 47 having a pair of openable wire clamp plates 46 as 
well as a hand head 49 having a pair of openable connector 
hands 48. In the drawing, reference numerals 41a and 43a 
denote guide rails, respectively. 

[0094] Next, referring to FIGS. lOA to lOD, a description 
will be given of the transfer of the proper connector C to the 
connector receiving jig 30 in the aforementioned Step S5. 

[0095] First, by moving the mounting base 41 in parallel 
to the supporting &ame 13, as shown in FIG. IDA, the 
connector transferring device 40 is stopped immediately 
above the wire clamp 100 where the proper connector Ci and 
its group of wires 1 are retained vertically at the wire 
clamping bar 101 for the partial harness H^^ and the wire 
clamp plates 46 and the connector hands 48 are lowered in 
open states by means of the cylinder 44. 

[0096] Next, as shown in FIG. IOC, through the afore- 
mentioned parallel movement of the mounting base 41 and 
the driving of the cylinder 42, the proper connector 
gripped by the connector hands 48 is moved to immediately 
above the connector reccivii^ jig 30. 
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[0097] Finally, as shown in FIG. lOD, ihe connector hands 
48 are lowered by the driving of the cylinder 44, the proper 
connector Cj is inserted between the pair of side plates 31 
and 31* of the connector receiving jig 30, and the proper 
connector Cj is fixed by the air cylinder unit 32. As a result, 
the transfer of the proper connector from the wire 
clamping bar 101 to the wire -harness fabricating station 10 
is completed. 

[0098] It should be noted that if it is unnecessary to insert 
a terminal into the proper connector, there is no need for 
fixing_and__positioning the connector inside the connector 
receiving jig 30 by means of the air cylinder unit 32, and it 
suffices if the connector does not fall off the connector 
receiving jig 30, 

[0099] As described above, in the wire-harness fabricating 
station 10, if a plurality of connector receiving jigs 30 are set 
so that the proper connectors to C5 fitted to the partial 
harnesses H can be fixed or placed in vertically oriented 
states, it is possible to reduce the space for the connector 
setting table 12, hence, the station 10 itself, and to reduce the 
traveling distance necessary for processing by the aforemen- 
tioned automatic terminal inserting device 107 and the 
connector transferring device 40. 

[0100] FIG, 11 shows a second connector transferring 
device 50 used in the stage of fabrication of each partial 
harness H. 

[0101] In the conventional case fitting station 103 shown 
in FIG. 13, a plurality of connectors 105^ to lOS, are 
arranged in horizontally oriented states on a setting table 
106. 

[0102] Accordingly, the proper connectors C (Cj to C5) of 
the partial harnesses (H^, Hq, and H^) in the present 
invention arc also held in horizontally oriented states on the 
wire clamping bar 101, as shown in FIGS. 2A to 2C. 
However, these proper connectors C together with the wires 
should be preferably retained and held in vertically miented 
states, as described above with reference to FIGS. IQA to 
lOD. 

[0103] Therefore, the station for manufacturing the partial 
harnesses H in the present invention is equipped with the 
ccHinector transferriiig device 50, and it is recommended that 
the wires for which casing fitting has been completed and the 
proper connectors C be held in vertically oriented states in 
the stage of the partial harness H. 

[0104] The second connector transfenring device 50 has, 
for example, a mounting base 51 which is moimted perpen- 
dicular to a supporting frame 114 in the case fitting station 
103 in FIG. 13 and in such a manner as to be horizontally 
movable with respect to the frame 114. 

[0105] A raising/lowering plate 53, whidi moves verti- 
cally by means of a cylinder 52, is slidably mounted on the 
mounting base 51, and a horizontally moving plate 54, 
which advances or retracts in parallel to the raising/lowering 
plate 53 by means of a cylinder 52', is mounted on the 
raising/lowering plate 53. Further, a rotary head 57, which 
rotates 90%y means of a pulley 56 by the rotation of a motor 
55, is pivotally attached to a front plate portion 54a of the 
horizontally moving plate 54. A clamp head 59 having a pair 
of opcnable wire clamp plates 58 is fixed to the rotary bead 
57. 



[0106] It should be noted that the setting table 106 should 
be preferably provided with a connector receiving jig 115 for 
the proper connector C and a cylinder 52", for advancing and 
retracting the same. 

[0107] Next, referring to FIG, 11 and FIGS, 12A to 12D, 
a description will be given of the transfer of the proper 
connector C in the partial harness H. 

[0108] In FIGS. U and 12A, the proper connector C in a 
horizontally oriented state is fitted to the ends of the group 
of wires 1, and the connector C is held in the connector 
receivit^ jig I15.-The pair of wire clamp plates 58 has an 
opening extending in the horizontal direction, and is located 
in such a maimer as to clamp the group of wires 1 from upper 
and lower directions. Further, the retention of the group of 
wires 1 by the wire clamp 100 has been canceled. 

[0109] Next, as ^own in FIG. 12B, in a state in which the 
upper and lower wire clamp plates 58 are closed to grip the 
group of wires 1, the connector receiving jig 115 is retracted 
by the actuation of the cylinder 52** and moves away from 
the proper connector C. 

[0110] Next, as ^own in FIG. 12C, at a position where 
the wire clamp plates 58 have been sufficiently raised by the 
actuation of the cylinder 52, the rotary head 57, i.e., the wire 
clamp plates 58, is rotated 90°by the driving of the motor 55. 
This sets the group of wires 1 and the proper connector C in 
a vertically oriented state. 

[0111] Finally, as shown in FIG. 12D, the wire clamp 
plates 58 are lowered, and inserts and retains the group of 
wires 1 in a vertical row into a desired wire clamp 100 
(between a pair of clamp members 190a). As a result, in the 
stage of the partial harness H, it is possible to obtain the 
partial harness H in which the proper connector C is held in 
a vertical state. 

[0112] As described above, by virtue of the second con- 
nector transferring device 50, it is possible to obtain the 
partial harness H in which the proper connector C is held in 
a vertical stale with reject to the wire clamping bar 101. 

[0113] Although, with reference to RG. 11 and FIGS. 
12A to 12D, a description has been given of the example in 
which the connector receiving jig 115 is provided in such 
manner as to be capable of advancing and retracting by 
means of the cylinder 52**, an arrangement may be provided 
sucb that, instead of the connector receiving jig 115, the 
connector transferring device 50 is advanced or retracted by 
the cyUnder 52', and the proper connector C together with 
the group of wires 1 is pulled otit from the receiving jig 115. 

What is claimed is: 

1. A wire harness comprising a plurality of partial har- 
nesses, 

wherein each of the partial harnesses is arranged such that 
opposite end portions of a pluraUty of electric wires 
having terminals at ends thereof are retained in advance 
in U-shapcs with predetermined intervals provided so 
as to correspond to a plurality of coimectors into which 
the terminals arc itiserted, by a plurality of wire clamps 
juxtaposed at equal pitches on a wire clamping bar, and 

wherein the terminals at the ends of the plurality of 
electric wires in each of the partial harnesses are 
inserted into terminal accommodating chambers of 
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predetermined connectors selected firom the plurality of 
connectors, thereby aggregating the plurality of partial 
haroesses into a combined unit. 

2. A wire harness according to claim 1, wherein the 
plurality of connectors into which the terminals are inserted 
comprise at least one of connectors proper to a relevant 
partial harness into which only the terminals of the plurality 
of electric wires making up each of the partial harnesses are 
inserted and hybrid connectors into which the terminals of 
the electric wires of two or more of the partial harnesses are 
inserted in mixed form. 

3. A wire harness according to claim 1, wherein the proper 
connector is fitted in advance to the ends of predetermined 
ones of the electric wires of each of the partial harnesses. 

4. A wire harness according to claim 1, wherein the hybrid 
connector is fitted in advance to the ends of the electric wires 
of one or two of the partial bamesscs selected &om the 
plurality of partial harnesses. 

5. A wire harness according to claim 1, wherein each of 
the partial harnesses includes electric wires to stripped ends 
of which terminals are unconnected, and the stripped ends 
thereof are jointed in the aggregated state. 

6. A method of manufacturing a wire harness from the 
plurality of partial harnesses, comprising: 

a step of transferring a wire clamping bar which holds an 
initial one of the partial harnesses to a wire-harness 
fabricating station; 

a step of inserting the terminals at ends of a plurality of 
electric wires consecutively into predetermined termi- 
nal accommodating chambers of predetermined ones of 
the connectors selected from the plurality of connectors 
set on a connector receiving jig in the wire-harness 
fabricating station; 

a step of removing the wire clamping bar which has been 
emptied; and 

repeating the steps of transferring, inserting and removing 
consecutively for ensuing ones of the partial harnesses. 

7. A method of manufacturing a wire harness according to 
claim 6, further comprising a step of transferring a proper 
connector fitted in advance to ends of predetermined ones of 
the electric wires of each of the partiaJ harnesses to the 
connector receiving jig in the wire-harness fabricating sta- 
tion. 



8. A method of manufacturing a wire harness according to 
claim 6, further comprising a step of collectively jointing, in 
the wire-harness fabricating station, two or more stripped 
portions of the electric wires included in each of the partial 
harnesses. 

9. A method of manufacturing a wire harness according to 
claim 7, further comprising a step of collectively jointing, in 
the wire-harness fabricating station, two or more stripped 
portions of the electric wires included in each of the partial 
harnesses. 

— lO.^A method of manufacturing a wire harness according 
to claim 6, further comprising a step of jointing, in the 
wire-harness fabricating station, stripped portions of the 
ends of the electric wires included in each of the partial 
harnesses, such that the stripped portions are consecutively 
superposed one on top of another each time each of the 
partial harnesses is transferred to the wire-harness fabricat- 
ing station. 

11. A method of manufacturing a wire harness according 
to claim 7, fiirther comprising a step of jointing, in the 
wire-harness fabricating station, stripped portions of the 
ends of the electric wires included in each of the partial 
harnesses, such that the stripped portions are consecutively 
superposed one on top of another each time each of the 
partial harnesses is transferred to the wire-harness fabricat- 
ing station. 

12. An apparatus for manufecturiog a wire harness, com- 
prising: 

a wire-harness fabricating station for forming a ^ngle 
wire harness from partial harnesses, the wire-harness 
fabricating station having a connector receiving jig 
which detachably holds a plurality of proper connectors 
and a plurality of hybrid connectors. 

13. An apparatus for manufacturing a wire harness 
according to claim 12, wherein the wire-harness fabricating 
station comprises a connector transferring device for trans- 
ferring, to the connector receiving jig, ones of the proper 
connectors and hybrid connectors which are fitted in 
advance to the partial harness. 

***** 
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CLAIMS : 

What is claimed is: 

1. A wire harness manufacturing system which issue a 
working instruction 

for manufacturing a wire harness to a worker using a 
network composed of an 

upstream network and a downstream network, comprising: 

a plurality of wire clamping poles each having a 
plurality of wire clamps; 

a jig having a designating portion corresponding to each 
clamp; 

a first computer managing data necessary to manufacture 
wire harnesses; 

a second computer supplying the data received from the 
first .computer with 
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several kinds of designation data to create an operation 
instruction file; 

a third computer checking the operation instruction file 
against a master 

file to create a data file available for all manufacturing 
steps; 

a fourth computer allotting file data processed by the 
third computer to 
each wire clamping pole. 



a plurality of servers supplying the file data to the 
downstream network; 

a plurality of information terminal devices which are 
connected to the 

servers to requite data necessary for actual operations and 
provide each 

designation signal to said designating portion; and 

a scanner connected to each of said information terminal 
devices, for 

supplying the number of the clamping pole to a certain 
information terminal 

device, wherein said first, second, third and fourth 
computers are connected to 

said server through a bus line and constitute said upstream 
network. 

2. A wire harness manufacturing system according to 
claim 1, wherein a 

predetermined accessory in an accessory shelf and a 
predetermined wire in a 

wire stocker are designated by an output signal from one of 
said information 
terminal devices. 

3. A wire harness manufacturing system according to 
claim 1, wherein a 

predetermined terminal crimping machine or joint terminal 
machine are 

designated and automatically set up by one of said 
information terminal 
devices . 

4. A wire harness manufacturing system according to 
claim 1, wherein a 
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predetermined connector housing in a connector shelf is 
designated and a 

terminal insertion position of the connector housing is 
designated by an output 

signal from one of said information terminal devices. 

5. A wire harness manufacturing system according to 
claim 1, further 

comprising an automated wire cutting machine which is 
controlled by a first 

personal computer, wherein said personal computer is 

suppl-i-ed with said data 

and an identifying number of said wire clamping pole from 
the scanner. 

6. A wire harness manufacturing system according to 
claim If further 

comprising an automated peeling machine which is controlled 
by a second 

personal computer, wherein said second personal computer is 
supplied with said 

data and an identifying number of said wire clamping pole 
from the scanner. 

7. A wire harness manufacturing system according to 
claim 1, wherein said 

wire clamp position designating jig, each information 
terminal device and 

scanner are loaded on a moving cart which is movable in 

each of steps of the 

wire harness manufacturing system. 

8. A wire harness manufacturing system according to 
claim I, wherein said 

designation data comprise clamp position data. 
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MOUNTING JIG FOR ELECTRICAL connector which can mount a phirality of connectors on a 

CONNECTORS printed circuit board with high positioning accuracy and 

without sacrificing functional volume or space. 

BACKGROUND OF THE INVENTION i„ p^Qcipal aspect of the invention a plurality of 

TTie present invention relates gene rally to a jig for mount- ^ electrical connectors are positioned for mounting on a 

ing a phirality of electrical connectors to be used for printed circuit board by providing a jig having a perimeter 

connecting a pair of printed circuit boards. and at least four posts spaced from each other and positioned 

ConvcDtionaUy, electrical connections between a first adjacent the perimeter of the jig. One of the connectors is 

printed circuit board (motherboard) and another printed positioned over two of the spaced posts so that the two 

circuit board (daughterboard) may be established through sP^ocd posts extend into at least one cavity in one of the 

the use of electrical connectors. In the past, one receptacle connectors and engage the cavity to position and hold the 

or female connector has been mounted on one printed circuit connector on the jig and substontiaUy at the penmeter of the 

board, and an electrical phig or male connector is mounted Jig- Another of the connectors is positioned over the other 

on the otherprinted circuit board. By maung and connecting two spaced posts so-that-the-other two spaced posts extend 

the female connector receptacle and the plug male connector into at least one cavity of that connector and engage the 

with each other, electrical communication between the cavity to position and hold the last mentioned connector on 

respective printed circuit boards is established. However, in jig, substantially at the perimeter of the jig and in a fixed 

the recent years, the number of required terminals or circuits predetermined relaUonship to the first connector. Once the 

is increasing due to the desire for down-sizing, reduction of connectors are mounted to the prmted cucuit board, the jig 

weight of the electronic equipment and for higher perfor- ^^<^ PO^^ are removed from the connectors, 

mance. Accordingly, it now has become necessary on fre- In another principal aspect of the invention, the posts 

quent occasions to mount a plurality of electrical connectors fiictionally engage the cavity of the connectors, 

on each of the printed circuit boards. In still another principal ai^ct of the invention, the posts 

When a plurality of electrical connectors are to be deform to frictionally engage the cavity, 

mounted on the surface of one of the printed circuit boards, !□ still another principal aspect of the invention, the jig 

it is important to be able to precisely position the respective includes at least two sets of posts. Each of the sets of posts 

connectors which are to be mounted to the same circuit includes two pair of posts with each pair and each post in . 

board relative to each other. If they are not precisely each said set being spaced from each other. Each set of posts 
positioned, the subsequent engagement between the electri- ^ and each post in each set is also positioned to coincide and 

cal female connector receptacles and the electrical plug male conform to the cavity of a connector, and the one of the 

connectors becomes difEcult. Moreover, the solder tails of connectors is positioned over one of the sets of posts, and the 

the rc^cctive connectors and the circuits on the circuit other of the connectors is positioned over the other of the 

boards to which they are to be soldered might be misaligned sets of posts. 

to the extent that could result in the failure to complete in still another principal aspect of the invention, each of 

circuits whidi should have been completed. the posts in the last mentioned pairs of posts is deformable 

Various methods have been employed in the past to avoid both in the direction of the other posts of the pair and the 

such problems. One such prior method for positioning of the other pair of posts in the set. 

connectors is by setting a guide block which is designed to In still another principal aspect of the invention, the 
accommodate the connectors therein on the printed circuit ^ aforementioned fixed predetermined relationship between 

board as is disclosed in Japanese Unexamined Patent Pub- the connectors may be in side by side relationship, 

lication (Kokai) No. Heisei 5-47443. Another method con- in siill another principal aspect of the invention, at least 

nects two connectors by means of a bridge for fixing the one additional connector may be positioned on the jig in end 

relaUve portions of the connectors as is disclosed in 0.5 mm to end relationship to at least one of the aforementioned 
Pitch Multi-Pole Board-io-Board Cbnnector, Electronics 45 connectors. 

Mounting Technology, Vol. 10, No. 10, pp. 72-73. ,q 5,^1 another principal aspect of the invention, the 

Another known method is to restrict the relative positions connectors have a cavity within the connector and each of 

of a plurality of connectors by employing a jig having the pair of posts is spaced fiom each other by a distance 

cavities to externally engage with the connectors is disclosed substantially equal to the length of the cavity of one of the 
in Japanese Unexamined Patent Publication No. 5-135835. so connectors and one post of each pair is spaced from the other 

Among the prior art set forth above, the methods employ- post of each pair by a distance substantially equal to the 

ing the guide block or the bridge have a problem of width of the cavity. 

^consuming spacial volume on the circuit board that might Jo still another principal aspect of the invention, the 

otherwise have a fiinctional use because the guide block or aforementioned connectors have a perimeter, and the posts 
the bridge is mounted on the printed circuit board together 55 are positioned within the maximum dimensions of the 

with the connectors. On the other hand, in the case of the perimeters of the connectors when the connectors are posi- 

aforcmentioned method employing the jig, because a part of tioned on the posts. 

the jig is located outside of the connector, a space to These and other objects, features and advantages of the 

accommodate the extending part of the jig must be provided present invention wiU be more clearly understood through a 
during the mounting of the connector on the printed circuit 60 consideration of the following detailed description. 

board. Therefore, similar to the former case, this method still 

causes the waste and loss of what ^oth erwise coul d,bc BRIEF DESCRIPTION OF THE DRAWINGS 

functional volume or space on the circuit board. The present invention will be understood more fiilly from 

„, ^„ „ „^ the detailed description given herebelow and from the 

SUMMARY OF THE INVENTION accompanying dra«dngs of the preferred embodiment of the 

In view of the aforementioned problems, it is an object of invention which are for explanation and understanding of 

the present invention to provide a jig for mounting a the invention only and not limiting thereof, and in which: 
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FIG. 1 is a perspective view of a first embodimeDl of a direction perpendicular thereto, i.e., in the transverse direc- 

connector oiounting jig constructed according' to the prio- tion perpendicular to the longitudinal direction of the con- 

ciples of the present invention; neclor 5. Each of the posts 3 is also preferably chamfered at 

FIG. 2 is a perspective view of the first embodiment of the fips at 3a and 3f) as shown in FIG. 1 to facUitate 

connector mounting jig in use to position a plurality of ^ insertion of the posts 3 into the receptacle cavity 7, 

connectors for mounting to a circuit board; FIG. 2 illustrates a condition where two connector com- 

FIG. 3 is a perspective view of a connector to be mounted ponents 5A and SB are to be mounted on the printed circuit 

by the first embodiment of connector mounting jig, and in board by means of the first embodiment of the connector 

which the connector is illustrated in an upright condition; mounting jig 1 according to the invention. Each of two pairs 

FIG. 4 is a perspective view of the connector substantiaUy '° °f P°/^^ ^ respecUve opposite ends of the bnger piece 

as shown in HG. 3 to be mounted by the first embodiment 2f> of the base member 2, l.c a set of posts 3A or 3B arc 

of the connector mounting jig. but in which the connector is ^^^^^^ receptacle cavity 7 of the 

in the upside down condition; corresponding connector component 5. By mamtaimng this 

, . . . , .... , condition, two connector-components 5A and 5B mounted 

FIG. 5 IS a petspechve view of a second embodunent of 15 on both longer pieces 2b of the base member 2 can be 

the connector mounung jig constructed according to the maintained at a fixed positional relationship in both the 

principles of the mvention; and longitudinal and lateral directions. Therefore, by soldering 

FIG. 6 is a perfective view of the second embodiment of the two connector components 5 A and 5B on the printed 

the connector mounting jig in use to position a plurality of ciioiit board while maintaining fixed positional relationship 

connectors for mounting to a circuit board. 20 between the two conoector components 5A and SB, the 

relative positions of the two connector components on the 

DESCRIPTION OF THE PREFERRED printed circuit board 2 can be fixed with certainty and 

EMBODIMENTS ^^^^^^^ posts 3 of the connector mounting jig 1. As 

The present invention will be discussed hereinafter in * result, two connector components 5A and SB can be 

detail in terms of the preferred embodiments and with mounted on the printed circuit board with high precision, 

reference to the accompanying drawings. While the connector component 5 shown in FIGS. 2-4 of 

A first embodiment of a connector mounting jig 1 accord- t^c drawings is provided with the solder tails 8 adapted to be 

ing to the present invention is shown in FIG. 1. The mounted on the surface of the printed circuit board by way 

connector mounting jig 1 has a base member 2 of generally of soldering, the connector mounting jig 1 according to the 

polygonal shape, and more preferably of rectangular shape P^sent mvention is equally effective for mountmg connec- 

as seen in FIG. 1. The base member 2 is generally formed tors of the type having solder tails that pass through holes 

of shorter transversely extending pieces 2a and longer ^0""*=*^ i° the printed circuit board, 

longitudinally extending side pieces 2b. Two pairs of posts After completion of mounting of the connector compo- 

3 preferably extend upwardly from the upper (as shown in ^5 nents 5 A and 5B onto the printed circuit board, the connector 
the drawings) surface at each end of the longer pieces 2b and mounting jig 1 is simply removed by removing and releasing 
at each comer of the base member 2 adjacent its perimeter the posts 3 from the receptacle cavities 7 by pulling the jig 
to define two sets of pairs of posts 3A and 3B, as shown in 1 away from connector components 5A and 5B. 
FIG. 1, one set for each cormector. The base member 2 and Accordingly, after the connector components 5 A and SB are 
the posts 3 are preferably formed integrally with each other ^ mounted, the connector mounting jig 1 is no longer neces- 
and of the same synthetic resin material. Through openings sary and may be completely removed from the oonnector- 

4 also are preferably fonned at given intervals as shown in printed circuit board assembly. Therefore, waste or loss of 
FIG. 1 in the longer pieces 2b. Accordingly, if the frame of what otherwise might be functional ^ace or volume is 
the base member 2 is formed of hollow construction, and the eliminated. 

through openings 4 are formed through the longer pieces 2b, ^5 Furthermore, during mounting, no part of the connector 

the base member 2 can be made light in weight. In addition, moimting jig 1 extends beyond the ^Uzeme drcumferential 

the openings reduce the shrinkage of the plastic base mem- surfaces of the connector componenisS Jagain avoiding the 

bcr which could affect the position of posts 3. sacrifice or waste of mounting face or volume on the 

Each set of pairs of posts 3A and 3B is adapted to printed circuit board that might otheiwise have a functional 

correspond with each of two connector components SAand 50 »isc. The distance between two pairs of the posts 3 at the 

SB, respectively, as shown in FIG. 2. Each connector S is same ends of the longer pieces 2/>, i.e., two pairs of posts of 

illustrated in FIGS. 3 and 4. The posts 3 at the opposite ends the respective sets 3A or 3B, at all times corresponds to the 

of one longer piece 2b arc adapted to be inserted in and desired distance between tbe respective connector compo- 

cngaged with a cavity in each connector component, such as nents 5A and SB. Therefore, either where the two connector 

internal cavity 7, acid the posts are preferably formed and 55 components 5A and SB are to be arranged as close as 

shaped to mate with mating surfaces in each connector such possible to each other or where tbe two connector compo- 

as mating surfaces 6, as viewed in FIG. 3. As shown in FIG. nents 5A and SB are to be arranged at some predetermined 

1, two pair of posts, one at each end of a longer piece 2b of distance, either spacing can be accurately maintained by the 

the base member 2 are preferably provided and each of the transverse distance between the two sets 3 A and 38 of pairs 

two sets 3A and 3B are engaged with each of the connectors ^ of respective posts. 

5A and SB, respectively. A second embodiment of connector mounting jig 11 

In order to insert the two pairs of posts 3 of a set of posts according to the present invention is shown in FIGS. 5 and 

3A or 3B into the receptacle cavity 7 while establishing 6. In this embodiment two base members 2 of the first 

frictional engagement with the peri^eral surface of the embodiment are connected in tandem fashion so that four 

receptacle cavity, and to release the posts from the receptacle 65 connector components SA, SB, SC and SD (either receptacle 

cavity 7, each post 3 is preferably deformable both in the or plug connector components), as seen in FIG. 6, may be 

longitudinal direction of the longer piece 2b and in the mountcdsimultancously on a printed circuit board. Tbe base 
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member 12 of this embodiment is provided with eight pairs of said pair of posts and each post being spaced from 
of posts 13 at respective comers, and also at the intermediate each other, each set of posts and each post in each set 
position to form four sets of posts 13A, 13B, 13C and 13D, being positioned to coincide and conform with a oor- 
as seen in FIG. 5. Similar to the first embodiment, the base responding cavity of one of said connector 
member 12 and the posts 13 are preferably formed intcgraUy 5 components, so that each of said sets of posts may be 
with each other and of the same synthetic rcsin material. inserted in and engage the cavity of one of said con- 
In FIG. 6 the connector mounting jig 11 is shown in use. nector components, each set of posts frictionallyengag- 
As seen in FIG. 6, four connector components 5A-5D are ^8 ^^J^^, °^ ^^^^^^^^^^ component cavity, to 
arranged in two parallel strings. Similar to the first thereby firmly posiUon and support the rcspecUvc con- 
embodiment, the positional relationship between the con- 10 f^^^ components on said base member in said pre- 
ncctor components 5A-5D can be fixed and maintained with determmcd relaUot^hip said b^ member havmg a 
accuracy and certainty. Hicrcfore. the four connector com- P^^et perimeter and said sets of resihent posts being 
ponents 5A-5D can be accurately mounted on a printed ^P°^^ ^° P°^°° ^° arrangement aich 
-circuit-board-wilh precise positional relationship relative to w hen said connect or components are mounted to 
each other. As in the first embodiment, the pairs of posts 13 J5 said base noember, no porUon of said base member of 
are respectively inserted in and engaged into the respective mountmg jig extends past said extenor penphenes 
comers of the comieaor components 5, and can be released of said connector components. , ^ . 
therefrom after completion of mounting of the connectors , ^ ^he connector inoummg jig of daim 1, wherein said 
5A-5D onto the printed circuit board. By releasing the posts »^ ^{ ^ synthetic rcsm, and said posts 
13 from engagemem with receptacle cavities 7 of the 20 and said base are formed mtcgrally with each other, 
connector components, the connector mounting jig 11 can be 3. The connector mountmg jig of claim 1, whcrcm said 
removed member is oi a polygonal iramc-shapcd conhguration. 
' . , . .... ... 4. The connector mounting jig of claim 3, wherein said 

It wiU be understood that while the two embodiments configuration is rectangular, 

described herein are discussed in terms of mounting two or 5 connector mounting jig of daim 1, wherein said 

four connector components, the number of the connoclor ^ ^ supporting at least two of said 

components IS not hmited to the specific number descnbed, Jon„ectors in a fixed positional side by side relationship to 

but can be of any desu^ed number, such as three, five, six, etc. ^^^^ 

In any case, the nuinber of post sets to be provided on the ^ ^h^ connector mounting jig of daim 5, wherein said 

base member may smiply be adapted to the desired number ^^^^ supporting at least two additional 

of the connector components to be mounted. AdditionaUy, it connector components in fixed positional end to end rela- 

will be understood that although the embodiments discussed ^^^^ ^^ ^. ^ ^ comiectors. 

herein are iUustrated using receptacle connector components , connector mounting jig of daim I. wherein said 

which receive the mounting posts 3, 13 withm an mtemal ^ supporting at least two of said 

cavity within the sidewalk of the connector components, the ^^^^tors in fixed positional end to end relationship to each 

posts may be received withm similar mtemal cavities of ^^^^ 

male or plug connector components as well as external g l^he connector mounting jig of claim 1. wherein each 

cavities of the ramiector component sidewalk Morcovcr^ resilient post is deformable in the directions of both the other 

wiU also be understood that although some of the connector ^^ ^^ ^^ ^^1,^^ ^^^^ 

components 5 are shown in FIG 6 in end to erid relationship g connector mounting jig of daim 1, wherein said 

they may also be arranged m side by side relationship, and member comprises: 

while some are shown in side by side relationship in FIG. 2, ^ t. - t , c * • * j - 
^. j- j^ ji^- i.- a frame having elongate frame components oncnted id a 
they may also be arranged m end to end relationship. . j- j r j ^ • j 
^ f given direction for arranging and posihomng said coo- 
It will also be understood that the prefijired embodiments n^^tor components relative to each other, at least some 
of the present invention which have been described are f^^^ components having openings disposed 
merely illustrative of the principles of the present invention, therein between distinct sets of said posts for lightening 
Modifications may be made by those skilled in the art the jig. 

without departing from the ti^ie spirit and scope of the jq. The connector mounting jig of claim 1, wherein each 

mvention. cavity of said connector components includes a length and 

' claim: width entirely contained withia said connector component 

1. A connector mounting jig for simultaneously position- ^ody portion, and each of said pair of posts in a distinct set 

ing a pluraUty of dectrical connector components in a ^^^^ ^^^^^ ^ spaced from each other by a distance 

predetermined arrangement for subsequent mounting on a substantiaUy equal to the length of said connector compo- 

printed circuit board, each of the connector components ^^^^ cavity, and one post of each said pair is spaced from the 

having a body portion and at least one cavity extending Qt^er post of each said pair of posts by a distance substan- 

within \bc connector component body portion, each said tj^lly equal to the widUi of said connector component cavity 

cavity having a predetermined width, each of said cavities ^ thereby facilitate said frictional engagement of said 

having a predetermined width and each of said connector connector component cavity by said sets of posts, 

components having a predetermined exterior periphery, the -j^^ connector mounting jig of daim I, wherein the 
connector mounting jig comprising: ^ connector components have a perimeter having maximum 

a base member having an upper surface and a perimeter; dimensions, and said posts are positioned relative to each 

at least two sets of resilient posts extending upward from other to be within the maximum dimensions of the perimeter 

said upper surface of said base member adjacent its of the connector components when the connector compo- 

perimeter, one of said sets of resilient posts being nents are positioned on the posts, 
positioned in a predetermined relationship to the other 65 12. A combination comprising: 

set of posts on said base member, and each of said sets a plurality of electrical connectors, each of the connectors 

of posts comprising at least two pair of posts with each having a plastic body portion that defines, in part, an 
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exterior periphery of said connector, each connector 
further including a plurality of spaced apart conductive 
terminals arranged along said sidewalls said conductive 
terminals extending out from said connector body 
portion into an arrangement for surface mounting said 
connector to a printed circuit board; and, 

a connector mounting jig for supporting said connectors 
in a predetermined pattern for surface mounting of said 
connectors to a printed circuit board, including: 

a base member having an upper surface and a perimeter; 
and 

at least two distinct sets of posts extending upward from 
said upper surface of said base member, one of said 
distinct~sets of posts being positioned in a predeter- 
mined relationship to the other distinct set of posts, and 
each of said distinct sets of posts comprising at least 
two pair of posts with each of said pair of posts and 
each post being ^aced from each other, each set of 
posts and each post in each set being positioned apart 
a preselected distance from each other so that each of 
said distinct sets of posts frictionally engage said 
connector cavities when inserted in said connector 
cavities to thereby firmly position and support the 
respective connectors on said base member in a pre- 
determined relationship to each other, said distinct sets 
of posts being disposed on said base member near said 
perimeter thereof whereby, when said connectors are 
supported on said connector mounting jig, no portion of 
said base member perimeter extends outwardly past 
said exterior peripheries of said connectors. 

13. The combioatioa of claim 12, wherein said base 
member is formed of a synthetic resin, and said posts and 
said base member arc formed integrally with each other. 

14. The connector of claim 12, wherein said base member 
is rectangular. 

15. The combination of claim 12, wherein said posts 
support at least two of said connectors in a fixed positional 
side-by-side relationship to each other. 

16. The combination of claim 15, wherein said posts 
support at least two of said connectors in fixed positional end 
to end relationship to said side-by-side connectors. 
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17. The combination of claim 12, wherein said posts 
support at least two of said connectors in fixed positional end 
to end relationship to each other. 

18. The combination of claim 12, wherein said posts are 
positioned on said base member and dosely adjacent said 
base member perimeter. 

19. A connector mounting jig for simultaneously posi- 
tioning a plurality of electrical connector components in a 
predetermined arrangement for mounting onto a printed 
circuit board in a predetermined mounting area of the 
printed circuit board, said printed circuit board having a 
plurality of components arranged aroimd said predetermined 
mounting area,.cach_of.the_coimector components having a 
body portion defining an exterior periphery of said connec- 
tor component, and each of said connector components 
having at least one opening formed in said body portion 
thereof, the connector mounting jig comprising: 

a base member having a predetermined perimeter; 

a plurality of distinct sets of posts disposed on said base 
member acijaoenl said base member perimeter and 
extending upwardly from said base member, each dis- 
tinct set of posts including at least two pair of posts, 
with each of said pair of posts and each post being 
spaced from each other, each pair of posts and each post 
in each said pair being positioned to coincide and 
conform with a corresponding opening of one of said 
connector components, so that each of said sets of posts 
may be inserted into said cavity of one of said connec- 
tor components to engage opposite surfaces of said 
connector component cavity, to thereby firmly position 
and support the respective connector components on 
said base member in said predetermined relationship, 
said sets of posts being disposed on said base portion 
such that when said connector components are mounted 
to said base member, no portion of said base member 
extends past said exterior peripheries of said connector 
components. 
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CLAIMS : 

What is claimed is: 

1. A method of inserting a terminal in a connector 
housing comprising the 

steps of: 

picking out both terminal ends of each of 
terminal-equipped wires held by a 

plurality of clips by a pair of terminal insertion heads 
individually driven in 

both a Y-axis direction and an X-axis direction; and 

simultaneously moving both terminal ends of each wire 
into said connector 
housing. 

2. A method of inserting a terminal according to claim 
1, wherein both of 

said terminal ends are simultaneously picked out. 

3. A method of inserting a terminal according to claim 
1, further 
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comprising the step of inserting the terminals of both 

terminal ends into 

different connector housings. 

4. A method of inserting a terminal comprising the 
steps of: 

picking out both terminal ends of each of 
terminal-equipped wires held by a 

plurality of clips by a pair of terminal insertion heads 
individually driven; 



simultaneously moving both terminal ends of each wire; 

and 

inserting the terminals of both terminal ends into a 
common connector 
housing. 

5. A terminal insertion apparatus comprising: 

at least one Y-axis beam moving along a pair of X-axis 
beams each having a 
rack; 

a terminal insertion head attached to said Y-axis beam; 

a pair of driving motors, each having a pinion toothed 
with said rack, 

provided at both ends of said Y-axis beam so that they are 

driven synchronously 

to move said Y-axis beam, 

6. A terminal insertion apparatus according to claim 5, 
wherein a pair of 

Y-axis beams are provided, and a pair of terminal insertion 
heads are arranged 

in said pair of Y-axis beams correspondingly. 

7. A terminal insertion apparatus according to claim 5, 
wherein a pair of 

Y-axis beams are provided, and plural pairs of terminal 
insertion heads are 

arranged in said pair of Y-axis beams correspondingly. 

8. A terminal insertion apparatus comprising: 

a pair of Y-axis beams moving along a pair of X-axis 
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beams; and 

a pair of terminal insertion heads correspondingly 
attached to said pair of 
Y-axis beams and individually driven. 
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ABSTRACT 



Both terminal ends of each of tcmiinal-equipped wires held 
by are simultaneously picked out by a pair <^ tenninal 
inseition heads individually driven and moved simulta- 
neously moved. Thus, a short terminal-cqiiippcd wire can be 
inserted into different connector housing. In a terminal 
inseition sqiparatus con^sising a Y-axis beam having a 
teiminai insertion head and moving along a pair of X-axis 
beams, a pair of driving motors are provided at both ends of 
said Y-axis beam and are driven synchronously to move said 
Y-aciis beam. Thus, the Y-axis beam is prevented from being 
vibrated, thereby assuring temunaJ insertioa. 

8 Claims* 5 Drawii^ Sheets 
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TERMINAL INSERTION METHOD AND compiising: at least one Y-axis betm moviag along a pair of 

APPARATUS X-axis beams each having a rack: a tenninal insertioa head 

attached to said Y-axis beam; a pair of driving motors, each 
BACKGROUND OF THE INVENTION having a pinion toothed with said rack, provided at both ends 

1 Fcld of the Invention 5 of said Y-axis beam so that they are driven synchronously to 

' * ... .... move said Y-axis beam. 

The present mvenuon relates to a terminal insertion - . . . , . . • , 

method which moves both terminal ends of a tciminal- Jf» ^«^«da"« with the present invention, both tcnmmd 
equippedwiretoaconnectorhousin8(s)simultaneously,and ^ single tcrmmd^uippcd wire can be mo«d 

rtcSiosettion apparatus fc^mSdng smooth horizontal smid^eously from a cbp a^ tenmoal-m^ 

* * V • i„ • °i * • 1 *° neously so that the wire will not be huog on the clk> and so 

movement of a Y-axis beam equipped with a tenmnal ^ j ^ - • i - 

• «rt' head not Stretched. Thus, cvcn a di«t tcnmnal-cquipped Wire can 

• inserted automatically. This permits the conventional 

2. Desajption of the Prior Art - — manual insertioD to be aboUshed and the fafcrication time to - 

r^^^^shows-a convcntiooal tcf^ he shortened. 

41f^^i~~> 15 Further, both ends of the Y-axis beam equipped with the 

This a^jaratus 41 includes a clamping rod 45 fordaii^ terminal insertion head can be driven simultaneously so that 
»ing ^ural terminal-equipped wires^4 2iih': a~ U-sha pe^ tient t< the tilt and/or vibration of the Y-axis beam can be prevented. 



'Est ate, a teirdnal inse rtion fa ea^a^iiri ^ This permits the terminal to be inserted into the housing 

r-aloog .thezc lampingrrod -^^^ accurately. 




t features of the present 

™_ — ri- t fr*^ the following desorip- 

C:::gCC-ffimpe d^on^th e^ft^ ti^n i„ conjunction with the accompanying drawings. 
flnadline;|j^!>■^Thej^^ ^ 

insertion step. The tenmnal insertion bead 46 has a pair of BRIEF DESCRIPTION OF THE DRAWINGS 

front and rear holding pieces 50 and 51 which can be moved ^ ^ . , .... 

horizontally and vcrticaUy. ^ ^ view of the entire tenmnal insertion 

J ^ ^ • t J - M apparatus according to the present invention; 

On the clanming rod 45, the tenninal-equiipped wires 42 " *^ 

areairangcdinthcOTdff ofinsertion.nieinseitionhead4« 2 is a side view of the entire tciminal mscrtion 

takes oflf the tenmnal equiM)cd wire 42 from the clamping ^ aPP^atus according to the prcseot invention; 

rod 45 and moves forward to insert the terminal 43 into the FIG. 3 Is a plan view showing the manner of moving both 

connector housing 47. As shown in FIG. 7, the tcnninals 43 terminal ends of a terminal-equipped wire to be inserted into 

are inserted into lower chambers 52 of the connecter bous- a connector hou5ing(s); 

ing 47 in order from the end and thereafter into upper FIG- 4 is a front view of the manner of assuring a required 
chambers 53 thereof in order. This intends to prevent the terminal chamber of the connector bousing by a wire thrust- 
upper introducing wire 44 from hindering terminal insertion. ing piece; 

After the front holding piece 50 makes insertion of the tq* erf piG. 5 is a plan view showing the state where the Y-axis 

the tenmnal 43 primarily, it moves upwards to escape. The terminal insertion apparahis; 

rear boiding piece 51 makes insertion of the entire tenninal ^ . ^. . , : . ■ 

FIG. 6 IS a pcrqxictivc view cf a pnor art tominal 

secondarily. ... 40 insertion qjparatus; 

The wove cooventKHial terminal inserttoa apparatus. „^ _ . ... , ^ ^ . . i 

howcvcr.hasthcfoUowin8disadvantagc.A3show?iDnG. . ^ 7 is a skIc «ew of the sute where a tenninal is 

a when the one tenmnal |j of the si^ taminal-equwd "^"^ " "^"^"^ 

win: (circuit) 44 U moved towards the connector bousing 47 RG. 8 is a plan view for exphunins the problem cncoun- 

by tiic terminal insertion head 46. if the wire 44 is short, it * sh°rt terminal-equipped wire is automaucally 

is stretched from the clamping rod 45 dandling the other insertcd- 

tciminaL thus making it impossible to insert the tenmnal DETAILED raSCRIPnON OFTHE 

mto the connertor housmg 47. In this case, only the Aot PREFERRED EMBODIMENTS 
tciminat-equippcd wire 42 must be mserted manually, which 

leads to an increase in die man of hours in the fahrication of A detailed explanation will be given of embodiments of 

a wire harness. the present inventiotL 

r^r^^tr- rvnrr^i^^^T fTGS. 1 Bod 2 show a terminal iascrtion apparatus 1 

SUMMARY OF THE INVENHON ^^^^^^ ^^^^ i^^^t^^ 

Id view of the above drcumstance, an object of the This terminal insertion aj^atus 1 includes a pair of 

present invention is to provide a terminal insertion means 55 X-axis beams 3 hung on a frunc 2; a pair of Y-axis beams 

which can insert a short terminal-equipped wire (circuit) into 4 movably hung on the pair of X-axis beams 3; a terminal 

a connector housittg(s) automatically and surdy. and also insertion head 5 and a connector holding unit 6 movaUy 

shorten the fabricating time. proWded at each of tiie Y-axis beams 4 and base pallet 8 for 

Id order to attain the above object, in accordance with one securing connector housings 7 below the pair of Y-axis 

aspect of the present inventiixi. there is jMovided a method 60 beams 4. 

of inserting a terminal comprising the st^s of: picking out The terroii»l insertion appaiams 1 has a large size because 

both terminal ends of each of terminal-equipped wires held of X-axis beams having a length of about S meters and 

by a plurality of clips by a pair terminal insertion heads Y-axis beams having a length of 2 meters. On each of the 

individually driven; and sirmihaiicously moving both tcrmi- X-axis beams 3 a single rack 10 is arranged in a longitudioal 

nal ends of each wire. 6s direction between a pair of guide rails 9 provided 00 both 

In accordance with another aspect of the present sides. The guide rails and rack 10 are bohed to the X-axis 

invention, there is provided a terminal insertion apforstas beam 3. respectively. On both ends of each of the Y-axis 
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begins 4, guide piatcs 11 are ptx>vided along the X-axis the time required thcftfor. Since both temunals are cau^ 

beams 3. Each guide plate U indudcs LM guides 12 and advanced simultaneously, unlike the priOT art the wire 

cofTcspoDding to the guide rails 9 and a driving servo motor will not be hooked over the dip and stretdKsd. Thus, even a 

(hereinafter simply referred to as driving motor) 14 having short terminal-equipped wire (dicuit) 24, can be automali- 

a pinion 13 for the rack 10. The LM guide 12 is slidaWy 5 cally inserted. 

engaged with the guide rail 9 and the pinion 13 is toothed The transporting beh 31 can shift a required terminal end 

widi the rack 10 so as to roU on the rack by motor driving. near to the connector housing 7 at a high speed. Incidentally. 

TT»e servo-motors 14 on both sides of the Y-axis beam 4 arc when the tenninal 25 is to be inserted, the receivinajig^ 

driven syndironously. |^ S"*^ soAat ti»e comi^or hoJsmg 7 k 

.. - ^ ^ . .J * f in located ateadcrf the wucttirusting pcces 30. After tcimmal 

A guide rail 15 IS provuied on the lower side of each of lO ixjscrtion is completed, the connector housing 7 is returned 

the Y-axis beams 4. The teimiaal msertion head 5 and the -^^ 33 together with the re ceiving iig 34 bvJ he.dnjck 

connector holding unit 6 are stidably engaged widitte guide ^(sccHG 2). ' 

rail 15 by LM guides 16 and 17. On both ends of the Y-axis m ter^ kisc^oo. as shown in FIG. 4. the wire 

beam 4. servo motors 18 and 19 are provided for driving the thmstiM pieces 3* thrust the introduced wires 26 around a 
terminal insertion head 5 and the connector hoWingjiniLft- >5 ^^^^^ t^m^ dmnber 37 of the connector housing 7. 

Timing belts 21 and 22 are engaged with pulleys 20 of the Therefore, even after the terminal is instrtcd into the upper 

servo motors 18 and 19. respectively. TTic one timing belt 21 chamber 37^. it can be surely insated into the lower 

and die o&a timing belt 22 individually drive the temunal ^^^^ 37 ^rhus. the terminal 25 can be inserted into a 

msertion head 5 and die connector holdmg head 6 m the squired d»ambcr 37 at random Unlike the prior art. die 

Y-direction. re^)cctivcly, 20 ^^^^j^^ ^ ^ reananged in an anangemenl 

The terminal inscrtioD head 5 and the connector holding order of d^. Further, it is iiXQXMtant that the terminals 25^ 

unit 6 and their driving medianism have been pn^sed in and 25^ of both tenxtinal ends of the single wire 24 can be 

JF-A-7-I90578 and JP-A-7-203344. In this embodiment as simultaneously insetted Into the connector housings 7^ and 

shown in FIG. 1. the terminal insertion head 5 is attadicd to 7^ at random. In the prior art. in FIG. 3. the terminals 254 and 

cadi of the pair of Y-axis beams 4. For this reason, both ^ 25, must be insated into the connector housing 7^ in order 

terminal ends (eadi including the tenninal 25 and the wire before die ternuna! 2S« is inserted. In acoordaiicc with the 

26 successive thereto) of a single tenninal-equq)ped wire f^cscnt invention, no limitation is given for the length of a 

(circuit) 24 are caught by the terminal insertion heads 5 so wire so that as shown in FIG. 1. plural connector housings 

that die terminals 25 can be moved toward and insetted into 7 andimanvidrcuits j4^can'bcTdeva^ett^in:a:sta^^f'wff ^ 

the oonnectof housings 7. The number of die terminal ^ hariies5.on.ttietbas^pilteiN tlL^ 

insertion heads 5 should not be limited to two (one pair) but Incidentally unless tbe'tominal insertion heads are not 

may be an even number (plural pairs) so that both terminal interfered with each otficr. die terminals 25 <rf bodi terminal 

ends of the tenninal-equipped wire (circuit) 24 can be ends can be inserted simultaneously in the connector hmis- 

processed for their movement and insertion for die connec- j^jg 7^ gioce the temunals can be Inserted at random, as long 

xca housing. as the wire is rdativdy long, using a single insertion head 

As shown in FIG. 2. die terminal insertion headSinciudes 5. die one terminal 2S of the wire 24 (drcoit) can be inserted 

front and rear catching pieces 27. 28 for catching die wire 26 and diercaftcr dte other tenninal 25 thereof can be inserted, 

successive to the terminaL a primary cylinder 38 for moving as described above, the two insertion heads 5 can 

both catching pieces 27 and 28 simultaneously in a hori- ^ apfmarh the connecter housings 7 by the borizootal movc- 

zootal direction, a secondary cylinder 39 for individually ment of die two Y-axis beams (movement along the X-axis 

moving the rear catching piece 28. a vertical cylinder 29 for beams 3) as shown in FIG. 1. In this case, the Y-axis beams 

vertically moving both catching pieces 27. 28 together wtdi 4 can be driven smoothly witfi do positional deviatioa in 

die cylinders 38. 39 and a pair of dirusting guide pieces 30 such a nanner diat the pinions 13 <^ the driving motors 14 

ftx thrusting the wires 26 introduced from die connector provided at both ends are toothed with die respective racks 

housing 7 ahead <A the catdiing [hccc 27. 10 of the X-axis rails 3L On other hand, when die driving 

/ Both terminal ends of each of die plurality of terminal- motors 14 is provided at onty the one end of die Y-axis beam 

/equipped wires 24 are caught by a plurality of ciSp& 32 on a 4 as shown in FIG. 5. the Y-axis beam 4 may tilt or may be 

/ high speed transporting belt 31 and separattfy arranged as pindied to vibrate during motor driving. The vibration of the 

shown in FIG. 1. A plurality of base jigs 33^(I^G._2) arc 50 Y-axis beam will be propagated to the insertion bead 5 to 

secured on die base paUct jjAlcoonegMS^ay topjii^tS^ make the terminal insertion inaccuraie. 

riY>mfwahlyf^fi^gg?<^ Ar^^ ' In ordcr to obviate such incooveniencc. in accordance 

tiwijgT!g!?7?ir^liftlH-^tn-thff-^ widi die present invention, both ends of the Y-axis beam 4 

ocm«ea^pld^gjmiL6.has,a.^^ is driven by the driving motors 14. Thus, die position of the 
mrii>e§Sr ie yrvi'i^gl^ wiiirh k mrtvaHlr vCTticallv from-., terminal insertioo head 5 can be defined accurately with no 

the'BQse^'^33:f 22: — " " vibration so diat the terminal 25 can be surely inserted into 

The two terminal insertion heads 5 catch each of the the connector bousing 7. Further, since die Y-axis bcam4 is 

terminal ends of the wire (drcmt) 24 from each of die clqw not subjected to overload due to eg. pinching, die Y-axis 

00 die transfer belt and lift dicm. As ^own in FIG. 3. ttic beam 4 can be driven by the necessary and min i m i rm 

insertion heads 5 advance simultaneously and insert die 60 number of motors and so driven at a high speed, 

terminals 25 into connector housings 7i and 7j, rcspcctivdy. What is daimed is: 

In this case, dw insertion heads 5 insert the terminals of die l.Amethodof inserting a terminal in a connector housing 

termiiud ends into not the same connector housing but two con^irisii^ the steps of: 

separate connector housings (e.g. 7, and 7^ Namely, the picking out both terminal ends of each taminal- 

teiminal insertion heads 5 share nearby connector housings. 65 equipped wires hdd by a [duraHly of dips by a pair of 

This can reduce the horizontal movement of die terminal terminal insertion bca«ls individually driven in both a 

insertion heads 5 for die connector housing 7. thus reducing Y-axis direction and an X-axis direction; and 
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simultaneously moving both tenninal ends oi each wire 
into said connector housing. 

2. A method of inserting a tenninal accwding to claim 1. 
wbcuein both of said tenninal ends are simultaocously 
picked out 

3. A method of inserting a terminal according to claim 1. 
fiirther comprising the step of inserting the terminals of both 
terminal cads into different c(Huiector housings. 

4. A method of inserting a tenninal cwiprising the steps 
of: 

picking out both terminal ends of each of terminal- 
equipped wires held a phirality of clips by a pair of 
terminal inseitioD heads individiully driven; 

simultaneously moving both (crminal cods of each wire; 
and 

inserting the terminals of both terminal ends into a 
common connectra^ housing. 

5. A terminal insertion apparatus comprising: 

at least one Y-axis beam moving along a pair X-axis 

beams each having a rack; 
a terminal Insertion head attached to said Y-axis beam; 
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a pair of dnving motors, each having a pinion toothed 
with said rack, provided at bodi ends of said Y-axis 
beam so that they arc driven synchronously to move 
said Y-axis beam. 
^ 6. A terminal insertion apparams according to claim 5. 
wherein a pair of Y-axis beams are provided, and a pair of 
terminal insertion heads are ananged in said pair of Y-axis 
beams correspondingly. 
10 7. A tenninal insertion apparatus according to claim S. 
uliercin a pair of Y-axis beams are providedL and jrfural pairs 
of tenninal bscrtioD heads arc arranged In said pair of Y-axis 
— bcams-concspoadingly. 

S. A terminal insertion apparatus comprising: 
a pair of Y-axis beams moving along a pair of X-axis 
beams: and 

a pair of terminal insertion beads correspondingly 
attached to said pair of Y-axis beanos and individually 
20 driven. 

* ♦ ♦ ♦ ♦ 
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